Multiplication Rings and Injective Modules by Khan, Mohd. Naseem
MULTIPLICATION RINGS AND 
INJECTIVE MODULES 
THESIS SUBMIT FED FOR THE DEGREE OF 
©ottor of pi)iIosiop|)j> 
IN MATHEMATICS 
BY 
MOHD. NASEEM KHAN 
DEPARTMENT OF MATHEMATICS 8c STATISTICS 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
1973 
T1370 
<?cd Iji C c . L 
*^tm 
OlA*-^ r^ X>-^ 00^  
CHECKED 1996-39 
cnYsrxcAfs 
Tlilg Is to • • r U f r tlui% t l» «oiitt8t« «f tl i lt t l i i t l t 
«otlUt« • HnltiplitAtioA Riots aaA XoJceUf* Ibaol^t* ! • 
AD •riginal w^jreh mwU of i»» MRM* )i«ac«i Klwa 4ea« 
mdcr mf mpwwlAmm* A ^ r t of this mtk li»t alr««33f %c«n 
«oe«9t«d for pttia.i«Atio»* 
X furtlMir ««rUfr that tbc work of t M i ttitilo , 
«lt1i«r paortlir «3^  ttOXf luis not ^•«o mbitttoa to anr otlMT 
iattittttion for the mtvA of anr otiitr dtfr t t . 
Couatorttfoia t (Mr|fot Matb) 
a^pcrvliir 
/ ^ — 
Ot»tt« of Nttlit* mA 8t«t» 
a i far l i Ml Ala i rs iwaltr t 
iaicarli» !r.F« (XMl*) 
Aigmiev 
\.^-.mmi.;ri fU» tlM»tit i t M •«%•••• • f tilt «l|tl»r*i «ri%iMl •lWiiMti0l o--*- ••• 
• f ai lUyUMtien riag• «fti i&4«tUv« aa««l«t» flM M t l M af « 
•«lUfiliMUoB viag va« fiPct af aU latrpdMai ^ IIWKMU mwi^ 
tilt f t t r 19li* flit teatt^t af aaltiyUaatioa viag tiaa atMUMi 
satli iapartaaaa la r t t ia t tiata aaA i t liaa attraatti tlia atttatlaa 
of aany a aatlitaatiaiaa iaaiaAiag Batttf QUMTf tjmtm^ iteCarthrt 
Nittt r idUifat Hoed a ata* flMy Inva alao gtvaa vartaaa ftaarall* 
aatiaaa Uka l»F*x» riagtt ilaaat aUtipiieatiaa rlaga ata* Xaa«itly 
9r» Ik nagli luia iatra4aati aaatlier gtatrailaatiaa af a aaitlyliaa* 
tiaa rUg lif itfiatag (KI)«4oMia« flit aark ia tliia tktaia tea 
kaaa aaiair taflawaai kr tlit attataa^jLag taattftli af UTr» l latt» 
Si tiM nra t eh§9%m mm kai&a Aafiaitlaaa aal iapartaat 
raailta iMva iHMa atatti alAali «ra aatttl ia pvaiiag tlia raaaita 
•t tiM aakaa^atat ateyttrab 
4«fi«i« %IM fv«»8«|f is | i t t lv« r i « i (tiM (rst. )«n«f) «• f«U«vt I 
4 toMiUUvt ffisf i lAtk mitf f tnK to kt « (rfZ)««tii i f 
•vtrr 9^«»ir l»a»Horpt)it i M f * t f It i a « t^lf ittjtttlv«» mi tm 
• f lA t t t t t i • 8tv««tar« %lMi«r«s of MswlAtiT* «»ttlMHriiN (pct)«riai 
ifitli i i m t i t r fit* JTftir. ibtlb fs(l«M)« f^ t l i i r ia«%t MA i«vr t« 
Sranc, M r * M W «it«t U f d t i f } tlwrMtfrlMil t%* i«i«pa 
rittf i f for cack 0f i t « ^op«r idt«x 4| A* i « « {ptft)«apiiit| vlk«r» 
A* i f t t t t s ti l* MbPiSi of A g«iirAt«A ^ AG - ^ I j * 
Hat y*ftti%a of tliio 0lMk9l«P «r« i l l* f«li#ifi»$ i 
CO U t t kt A «Mii l9««l wfi i#hi«]i i « not « ioatt* «•• 
II kt i t s wudaa U M 1 « Yk«i A i t A Cl^ fXB)«viai i f w« M i r H^  
tiMVo AiAfto A i r i M wMlMr f wMh tlA% e<X) « f* f«r i»M B > f 
«»« • « • of AIM fAlXovlBg liolA* 
( i ) M* • ( • ) ! 1/H V A/(y) «A N i t of iMifth »% AAA aofl 
Avot 
( U ) i^« ( • ) ! C(ll/iO m p^ mA n u tiMi alAia^ l««ttl 
• f «• 
CUi) • 4 ^ t » * • i p w i a frl iwrr t i n iitlk tlMt 
CI) 4 nsg It i« « (p8X&)«viag i f aad eiil.7 i f i * i t ««• of ^ « 
feU«idag t 
( i ) B i t • (KlMoiiaitt 
( i i ) II i t « lot«l (Faxx)«vi«i, 
(iii) It « f ® n. ® a^^****© x^  i^ «p« @ i« a 
M«%lMvia» ?•! 9MMI1I vif«i«r riag f«r » f i i i t t •luofMtit^ 
ii%i« mA u»% t | i« m m^A l « f i i (Ni)«vi«f vf •»«« 
» ^ <iflMr« p^  i » • priiw «Ml ij. > 1 for CMII 
1 • 1 ••• t ) « i i i t M t « tf«a«iB ratii tiMt 
(•) Xf t a ' )^MB ftU f^ «r« i i t t l M t 
W Xf t • • tkM tit l iw «U f j^ «r« «i»«iBtt tv i f thtf 
«pt • f ia l tlMtt 114 m s Mia • • ! • ) • 
U €%t9t«P IZX tU M M mt « (e«) *n i i I t iKtr«<m9ti iild«li 
is « ««BW«|,if««|<>it of %t» oosttft %t t^^iagt • fut ••B«t»% 
ii«tb» Sict9«(l> • As ^ •fi»t(S Hy tlMS A viBf il ia t a^ to l» 
« rigtit ci«m H^^ itBi if «v«rir ngiit (i«ft) ifl«»a •r i is «i««i* 
i a iM t ivc irioai is l^«fo mwif. mthm a»t* l ie(f9M) «tfittii 
tht tsnstyt sf % mntixmemt ring (if <i i«B«*4}j|«Ji%i®tt of %tm ««lf 
is|tstiv« fiHgt «• foUovs • A riag S i s •ii<l te Mi ri|^% 
ssstiMtisat i f i t sdtiffiiit ths fsUaviag i 
Ci) fvt mf iS««l 4 ttetrs is «B idt^pottat • mt^ tt^t 
«i is SB tstiiitiAL txtsaiisB #f 4 • 
( i i ) I f I t , f • f^ is isovirpliit ts % Hght i d t a 1> tli«i 
1 is s i » gsasrstsi ^ m i4sapitsit* 
isrs A risg » is sUi ts Us right a t f t ) (e«)«ri»g i f i t 
is riglit ( isft) ssaUsMitts mi SASk sf i ts Istgt viglit ( isft) 
Um» is tifs siisA* Bf Si sawpls i t isAsna tiMt s right 
(et)«ri«g sssg ast hs a riglit t-riag* liwsfsr i t i s dsar tlMt 
r f « y vlgbt 4^iag i s ^ right <Cq)*rl«g» 
MfttB r tas l t t of th l t •haptcr art th* foUoviog i 
(1) A n a g i (Oq)«riag i t rtgoitr i f tod ooly i f i t i t 
t t m piriiit. 
(2) A prist right <Cqi}««ing i t tt^ple tr t loi tn* 
(3) I f R i t t ttiH prist right <a<i>«^0S thtn B « A 0 B 
vhtpt A i t A d«a«o« ring tod B i t ttsai t i ^ ^ t 
trtlQian* 
III Chapter 17 tht i d ' t of t ttrong (i^ring i t introdattd t t 
foUevt I A ring It i t taid to ht « ttroag right ( i t f t ) q^riag 
i f tvtry hoaoaorphie iioagt of R i t right ( x ^ t ) (|«ring» Thtir 
rtiatiotsthip nith ttoistritl r iagt i t givto* Thit rtlatioathip 
i t t l to attA to giYt t ntv tad thort proof of tht a«iin r t taXtt 
• f •• Mbhnntd in |»ao« Jo«r» lUth. 3ft (1970)• 
ima r t t a l t t of th i t C||tpt« art tht fraio^riag t 
( t ) &tt R ht a right trt iaiaa r i i « , Thea R i t a ttroag 
right t^ iag i f aad oaly i f i t i t a anittviai right 4«riag 
£ 
in} %A% t b« • mn^pttm* wight ii»«llifiri«M ruit* fh«i 
i f AH^ 91117 i f 
(i> .^  i t t «ii it«riai Piii$lit Q«yi9i OF 
Cii) H/n i » crtiniiM tud •v«rr aos^stro iAt t l • f R 
«i»9taiBt4 I #r 
( i i i ) R/i i s • 4 iv i t io i Viae ^ t h V* » (0) Midi 
«v«py papopcr li»a»aorpliie i M f t of R epstaiss 
At aott oBt pif^pm right < i t f t ) i4cal.» 
(S) i niss R ii5 «inie«ri«i i f mA mXt i f i t i s « dir««t 
MM %t f i s i t t l y mmr M t r i r r i s f • ^tm r i fHt sTtiBiM 
•tr««f n t t i t 9*7l.Bi* 
C4) i s t R k« A prist r i f M MsttliariM risf* T IM» «v«rr 
pr t f i r teatHtrpldt i M g * of R i t • «^ iRi i f «•< M i r i f 
( i ) RfiTf i«#«l sf R i t « fTtdtttt sf priat i i t t i t b 
( i i ) f)tr t f t ry BM Sirs prist i i ss i p, R/r i t Artisits 
SB4 fsrtlMr i f p ^ R ' • R/R* i t s 4*tt»s* risg* 
( i i i ) TlMi prs4««t sf prist i i t s l t ia R ssaaatts* 
coifnft 
p«i« 
m&ifi% • • • • 
ciApytft 11 B481C eoieipf t 
u 
• i 
8* 
ft 
tft 
to 
GHAFTiH XI I OV fRB SBiP XR^SCTZfS 1IIS08 
1* prAialairi«t •• •• 
% QMfl U9A (F8ZB) « HiOta 
8S 
81 
40 
CffAFTin m i 08 coifZMueirs Rnos nr imxcn sr»t tmat 
BIQIIf X8Ida IS TW0»8I8B> 
1« fr«Liali i«ritt • • • • 
8» (Cq) • l i B f t •» • • 
8* strottnrt af 8t«l rviat liflift (CO • Slaga • • •• 
4f 
8f 
8? 
eiAPTlIt If t 01 <t) * ltl"08 
n rv«a.iBi8«ritt •• 
8* tfuimtitl Xi«c« •• 81 88 
BZBUooiAFnr * * • • 80 
iPunoMtMQhimt 
X vitil to «i9r«is ajr Atcptst ttiit* of ir«itltadt to «f 
MptrviflDVt Sr* Sar|««t SUithf Rt«ii« IQ MitlitaAtioty Mic^irli 
Mutflia ITnivcriity, AHfurli f«r li&s «ogt vamaUt ^tidaneo and 
ooAstiot «seoiiraitMQt to ttarrjr out this vcstareli wrtu 
f hla valtta^o goiagritt of ay mptrHsor Mppilatotod hf 
tilt eootlQueot intfcieoMtiit mA cseonFtftiifQt txttadod t-^  at by 
• r rtTcr^ ttoelMRp profoawr l i A» fai iat tv«r idoot I •sbaFktA 
ttpoQ tlw diffloolt task of rcttarel) worttf tias h^m a aouret of 
liim»ivatioa to at* 
Purtti^y I 4t«« i t ajr doty to oxi^css my i^atitudo to 
profcaaor 9b Xiliar BiaalSt fiti^ of ttit &tpa?tRtot of l^thaaatUt 
and statltt ieti AligaPli itealia tliDlYar«lty« iULigarti for ieetpiof 
at ay diiqiioaal al l tlit faeUitics ultliottt nMcti tills thstia 
nDtad not liav« M4a pottllftt* 
My aloocrt ttiaaka art alio doc to the 0iiitrtralty araots 
Coaalafloa for award log ao « J^lor Itoaoacrcli FoUowahlp. 
ilik^ai (%!»rilaatta Khui) 
Bopartaait of )%itteaatioa and 
8tatlati«a» 
Allfarli Hialia eiiiiraraltyt 
iaiiarli , 9«n India* 
Dmttd dtfe 0t9toalMir, 1f7S 
PRiTACI. 
TIdt thesis i s 40 otttooM of «atli»r*o triUtaX sxaMiiiatioB 
and rescsreh in se>«c asptcts of the theory of riogs io particular 
of aoltiplieat on riots soA injsetlvs aodoles* The notion of 
mltiplieatioo rinc vss first of all iotro^ueed hf w*Krtill 
sroood the f^s^ 19!89« The eooeept of oNltipliedtioD riogs has 
assiiflitd nach iB^rtiaet io rsesot t isss and i t has attraetsd 
tht atttotioo of mmf a aathtaatioiaa ineliidias Buttst Qilmtt^ 
LirttDf MeCarthgrt Mott, Phillips* Wood tte* Thty have also 
fiir«i various gsofr^lisatioas like Z»I>«I» riogs* almost aolti* 
plieation riogs «te* 
Stesotiyi & Singh iotroduosd another geii«PalisatioB of 
a auitiplieatioo riag by dsfioiog the riog vith (lc)«propcrty 
as follows t A toaaatativs riog 11 i s said to havt (R)«proptrty 
i f for taoh prop«r idoal A of It thcra i s an idtal B of R 
soeh that AB i s a BOBSWO priaeipal idtal of 8 and has al 
dsfiasd a (K£)«dooaiQ as aa iatcgral doaaia for vhieh SYory 
proptr idoal ooasidsrsd as a riag* h s^ th« (iO^proptrty aod 
oharaetsrissd tho (iE)*doaains io r 3 5 l * ^^ Xirthcr* he aod 
R* Koaar have dafioad tht o-osept of aa (Mi)«riBg as follows i 
A ooHtttativo riog with wtity 1 iT o i s said to he an (MS)*riog 
i f A* i s a aaltiplioaUoa riag for oath proper idaal A of H| 
whtro A* doaotts tha sotariag of R gsatr^ttd hy A U / l j | 
aad thty tstahlishsd a gtraeturt thtorta of oottheriaa (ME), 
rings in C^ X^-i • 
z 
Th« work in tlie t f tci l* IMIS btto s^nXy inflncoe«tf by tbt 
•tttiUndiog 7e««ar«b of l»9f% Xl«ttt ITttialt & HobaMd VBA. 
la the r i r t t Chiiptir w« haY« stated basic dcflaitloQs 
and iBBportoat results vbich dirt stedcd in lyrovlng tht rtsalts 
of tllS SBbsSqQtQt ObapttfS* 
In Chapter IZ vs study tht Cr8I£)-MriDf «• itvy dtflntd tht 
prt^stlf iQjtctiTt riogs (tht (psi)«rlog} as foIXovs t k eoaatoata* 
t ive ring R with laiilty i s said to bt a ($>SX>«rliig I f cYtry 
proper ho2ao:Borphle laagt of B i s self lo j te t lv t and estahllstd 
a straetore thcorea of eowsut^tiYC iiotthcrldUl (pai)«rlags with 
ttolty io \^Xl* Farther I Klatt aad Levy hnvc eharaotcrl£td the 
geatral (P.^)«rlogs vith ideaUty la l^i'] • 
Here ve deflat a (PSI£)«rlag as follows t A eo^tttatlYs 
rlag with ideatity is S4ld to be (Pillib>«nag I f for e<Aeh of i t s 
proper ideal kt it i s a (PSX}«riBg. The struetorc of a geacrsl 
CP8XI)«riag la teras of (flE).riogs aad other veU kaewa types of 
rlags i s deteraiaed, 
la Chapter XXI wt stady the (Cq)^iBgs which i s the geaerall. 
satioa of the 4»rlogs, The eoattpt of <2^iog was introdueed by 
JaiB» l^ haacd end Magh ia f '5* 3« A dtftoed by then a rlag R 
i s said to be a right ( I t f t ) 4^iog i f tvcry right ( le f t ) Idtal 
of K i s 4aasi*iajettivt« Otaal dtflaed the ooottpt of a toat i -
aaous rlag as a gtacralisatioa of a %^t lajeotive ring as follows • 
A riof It i« 9MiA to b« ricbt coBtlBttoiit i f i t aatlififft %h$ 
folUifiQc t 
CD For any Idoal A thtrt i s as id«iapot€Bt t aaeh that 
OH i t «o tstontija cxUnotoii of At 
(U) If f Rf f « f^  i s iadioorphie to A rlcht id«al B» 
thva B i s aiao csncratsd hf m ide^»ot«Bt« Hov a ring 
R i s said to l»« a rifl^t Citft) CC!))«jriiig i f i t i s 
right Cltft) oontinoetts aod e^ oh of i t s larg« riglit 
(l«ft) idsais i s two sidfld* m tuv® sbovn by an 
•xaapit that a right (C(|)«riiig need not be a right 
(1-riDg* nbwevfiTf i t i s eltar that tvsry right qiJfing 
i s a left (Cq)«riiig« 
Rwe ws establish saeetssfuUr all the results en (Cq)«riiigs 
aoaiogoas to those oo ^riegs lyrovcd by JaiOf tlohaaed and atagh 
in t I • Finally ve giire a straoture theorea on seal-pRioc 
(Cq)«riogs) • 
In Chapter If again ve turn e«r Attention to q< i^ogs» 
g. Nbhsaed has studied those rings whose every prep«r honoaorphie 
iaage i s a 4-riog and eharaeterisei all sneh aon»prine noetherian 
rings* 
Itre we d^ine a strong q«ring as follows i A ring R i s 
said to be a strong right (left) q-ring i f every hoaoobrphie inage 
of R i s right (left) <i»ring snd give i t e r nation ship with 
nmserial rings* Their relationship i s nsed to give a new and 
4 
«aii tfattrt proof of tht aUti rtstUts of & H»IIHI«4 ia r.^gj • 
NblMata in Cc^ g] ftst«iaiiod • BCQ€#s«iry c^adltioo for a Bo«th«riaii 
priM nog to havt a i lt» prop« toaoaorplde laaftt to bo ^-riogs* 
It toMis that i t p^oof iff natwh&t Atfieicot* Xa tho last fftetioa 
of tht thftpttr wt hiAYt tttatlifihtd a atotttary i»nd tafficitat 
eoaditloB for a aotttitriaa prist riag to II»T« all i t s prop<r 
koaoaorphie iaagtt to bt ^H i^agi* 
Fiaallr I tsqprtst sy alaotrt ttunkt to oU ay fitiaadla aod 
eoUeagaet fo? their attfoi AiteatsioB and f#* fbUtwui for typiag 
tMff tliealt» 
(»sM^llattta Kban) 
Dtpartatat of llAtlitaatiOf «id Statittiet 
Aligtrh Miialia ^aiYtrattyt 
Alig«rtit U*P* 
Zadia 
GRATfiK Z 
B48xe coiciins 
III tUt CteytMT v« shall eeU«et mm* iaporttfit dtflBlUoot 
«•« r«tBltt wlil«li «rt if«ii kB«ifa* Tte r«Mltt use* fiv«i lMr« 
to Mic* %h» %1itfl« fcorly sflf oontAlnti* fbffst rtgaitt iF« 
•arniy tiAfo trcm C 3^> ;?.4, 37. 4zJ 
l . n i ^•fiBitian t 4 rlDf i s said to %t right (Lsft) 
irtiBisB It i t iAtisfits ths doseindiog ohiia oooditioB on 
right at f t ) i«Mls» 
1*1*S ''^*''*M*f > A riig i s ealltd right nosthMriiD if i t 
•atisTiss ths «sss«giag shsia eoaditien oa right idssis* 
ws kaav thst m riag with id«itity vhieh isUsfiss d*e*e« 
•a right i isais Mst astisfy mtue 9m right iisaia hat saavarss 
i s aat trat* 
^•^•8 ItttfLit fhs riag af iatsgsrs Z aatisfits a*e»e. 
hat aat 4««.t aa right i«sala» 
iio«th«riiiD* 
Cli) tn % eoiamatfttlYO siotthtri^ rl»t «v«ry idtal eoat^ot 
A povtr of i t i radie«Xt« 
(111) ETerjr tion«4ialt In a »o«tlt^laQ (Soauln (eoi^matatlve) la 
ft product of IrredaeltO,* cl«acati 
(Iv) Mv^nf Idt J. In a aocttitPlitti ring eontalnt % i^odaet 
of prlBf ld«alt« 
^•^•^ ZbtOiEIfi < ^^ ^ bt ft rlsg idth Ideotltf* Por !t to 
•dtlaff the d«e*c« oo right Idftala I t Is Qteessdr:ir aod •offielMt 
tittt 1% sfttlpfjr the a«r»e oa right Ideals tlk t^ •ever7 pr9]»t?7 i»rl«e 
Idftftl o f n b« SftXlBftl* 
t«1*9 SteiSlSI (HLlbwrt Bftftlf TbfoTM M If R It ft right 
•oothMTlai rlig thM th« yoljwoKLal rl»g n[x]x» ^m right 
«o«thftrlftii« 
1«1c^ i XhiaSli CKmil He^wstation T^ «:«»re£s )& U t R h« « 
7 
••MtUtiTt •••tlMriM YlSf «•< N « fJUll%«ly fi«««t«l 
9 
l.M«ll«* U« A W Ml i4««l af 1 • fiMM 0 A*N» (•) 
i f Mtf 0017 i f f « » * C A « B d « i « » vlMr« • C It ABd X € M 
U n t Df i t i i t i^ t u t x ! • « m\m%Sk% •f * toMHtatlv*/^ 
tiMi •ntaitawt « ftf It i t MiA to i t inttgral ev« X i f %lMr« 
• l i l t 1^ 9 li| •••• li^ i^ in K futk tliat 1^ • li|« • %|A* • •••• • 
l^ f^ • • « " • • • If ^mf nSLwmKkt ^t ft i« inUgttl owm 
1 w« Mr tbAt ft* i t iBtt0P«i • • « ft* If tilt ttltawtt of ft 
«vo t%9 ottlr oioMott of ft* vliioli «ro iotogral ovor ft» vo ttr that 
ft i t iottgrtUy i^oBti io ft'* If ft* i t iottcrtily olotoi io i t t 
total qootitot rioft wo toy ti^pliitluit ft i t iottfroUr «looid* 
^•^•* ftfioiti— I A f^aotioool itfoai of « «o»«t«tiYO riog ft 
i t o to^iot A of tlio totol qpotiiot riot K of ft aooli that 
(i) A i i ! • ftoiMolo 
( i i ) tli«o o i i t t t a roftfiar oiOMot i of ft tiioli tluit 
AAQft • Xa a ooomtatiYo nog \^ |^^  ottrr ideal oaa %t 
oootiiortA at a fraotiooai iioai* 
% 
1*^*t M U U l a P i 4 f»MtlM«l iiMX 4 • f a r U f It ia 
iavirt|ia« i f tlMT* t i lsts ft fyMU«i«l lAtal t • f R aiitli 
^•^•10 t ff^*fi»itify t 4 vaiMtioB tfoMio i t «B iBt«tarX doM&B It 
vltli tilt yroywtjr tluit i f 4 « « B «r* i i t a i t ftf R %1MB «itlMV 
4 c l •» B ^ 4 . 
^^U^^ XfeiaUl« ?«iM%i«a riagt tft iBttgrally •!••§«• 
1«^»1« SbttUi • Si«« B ¥• « ittttf«»l «0Mi» with %\m 
«»t i« i t n«i4 K • The iBttgrai t loMrt of B i t %ht iQt«rtt«tifta 
• f al l tlift valMUoB r ia f t %t I taataioiag B« 
1*t*19 tB i t f i l » U t B IM • aattlMriaB iattgrt l «ta«iB 
widtli i t ••% « fi«l4* TtoMi %lui follttviBt ttfttflMott art t ^ v a l M t i 
(1) B i t « TaaaUM nag 
(S) flit ata aaitt af B ftra a aaaitra pnat ipa i4t«l 
(S) B i t iatagrally alatti uA iMt tmetXr aat aaaawa 
ftaptr yriaa i i ta l * 
1*1«14 J U t l i l l l i i I IB iatagvai 4aa«it B i t a praf«r 4aa«la 
i f aatii ata«««Pa f i a i « « r gia«a%i< i iaal af B i t iavart i l i t . 
9 
^•UIB i M H U i t Zf 1 i t SB UttfTtf l i «Mt« t ^IM* th» 
f«U«ifiiif aart •qpavalwit i 
( I ) X i f « f rv f t r <«Mia 
i s i»vir%iVl«» 
<S) I f Ai « KB t wk«r* M/^iT* i i«f t l t t f R aat 4 i t 
f in i te ly iti«p«%id ttti »t«t«r09 tlMs B • e» 
(4) For cf t r r pt^pm y r i m i t f i t l F t f R tiM ring • f 
qpittiMtt Ry i t * val«t%i*i riRf* 
i i ) A(R n 0) « nBHrn tw tax i4««it Afite •r R* 
(•) (A • R) (A n •) • Ai ftr t U M t a t At R •t R* 
<T) I f A «•« e «rt i«t«l.tf iritli e f i B i t t l y fw«p«%ii 
« l i i f A O €t tlMI tlMTt i t • • itftAl R • f R tRtR tRtt 
A • R6« 
(•) CA • R) I e • A t e • R I « f«r a l l i i t t l t AfRfO 
• f R vit l i e f i a i t d r f«iir%ttA* 
( f ) e t (A n R) « e t A • Rt R f t r t U i«««lt AtRiO 
• f R Mitli A ••# R fi»i%«ly §mmik%9i* 
fO 
(to) A D d ^ e } m A O B • A O O f o r a U U«ia« 
• f Af I9 G • f lU 
i.uti gtfutttti t ir 1 it«vin«wi K ifitftotia 
fiMitlwit rlBS %liiO any ring T MMII tiMt 1 ^ T ^ K i t t iUtd 
M t w risf vf X* 
1»1*1^ i M C t t > M iottgral tvmXm II i t « prufw doMlt 
i f mA oBlT i t «virf v^m riag cf R ia « f l« t K»aodal«» 
f«t»t0 tiiaflgf i III intfcr«l 4o««iii x i t • Friif« 4oMia 
i f *oa 910,7 i t •vMPjr %nm r i« i of 1 i t isUfraUf tioftA* 
l(»v «• Italy Ml ii^portwt tlats of iBti«r«l dejniat ••l l iA 
Dtitkiid «oMi«i« TIM «!«•• of Dtttfkiad 4«Mioa is prtciaiiLf 
%IM t l *at of l««tlMriM V r i f « «»a9i«a» TI19 i^portaBM of t u t 
•1«M Xitf IM tilt f t t t tlMt %ht visf of i i i tt i«rt t f a f in i t t 
• Igt ivt i t »«aWr f i ^ i i t * 9t«ikia« 4oMia, 
1*1*19 ttfllUttJt.< in iattcrt l <0Mia % i t a Dttftkiiid ioatia 
i f tfirjr i i t t l t f X i t « prtdtttt t f f r iat i4ttXt» 
i M i k t i i U ) A yriBtif i i i i t « l iaaaia i t a OtiikiiA Deatin 
/ / 
(U ) Z I I tut r i M • f «MitilaB to%ts«r« i t * i>td«liUA 
UUm Th—g— t Let K %t «B lt%«cral d«««ii» Xi • H w tiMt 
I H a Otdtkind 4eaal», i t i f Mt t t t i ry «aa inffieiMit that i t 
•atiify tilt teUeviog e»a41ti««a t 
( i ) « i f l««tli«rlM 
( i i ) fiv«r iropw yriM i i««l ^f B i t audwai 
( i i i ) It i t iattgrtUr aiotiA* 
UUn% tiatSM * i Otdtiiiad « • • •» idtH doXy a f i a i t t aaabtr af 
^ayw fTiat i«aala i t a priatiyai iA^A iaaaii* 
^•U99 Xkt tUi I X« a OaAaUad tfaaaia 1 tv«y prof« yriaa i t t i l 
i t iavtrtiiaia mi aaiiaa* 
1*1** ' XftMCll * In « Dtitkiad 4aaai«i avarr yroytr iaaal A 
iMt a Wait aaaalstiag af tva ilaatatat 
iat I ha a aaaaatativa Hag mA aaaaiatp a alwia f^ czP^cz* 
• •• czlV * ' '^^ irapw prist i i t a l t af K* fht iMf th af 
taak a tiMift i t tlia iatag«p r • 
^•^•M ^•gji^fH— • tha iVttU «iM»Aaa aA ft i t tiM taivtMi 
• • • 
a 
%t tiM X«ii%M vf sU tlMiftf • ! 4igti»t% f r t f iT prim* U t a l t 
• f R, Tli« xr«U 41uatl«a • f R i c d«ie«i8 ^ 4ia X* 
Thf l i«ltt t • r F f «ia«tf4 \ft ttt F» i f «l« i r a U d iamttM • f 
R^  • f l i t««pt i iof P 4tiott« kr 4p« P ! • tht RrmX dlMBdLM 
of R/F» 
)«1*S* U M C M * 4 •oamitaUTt rlBf R M t i i f i t t «••»# fcr 
i4t«la i f «ad w i y i f R i a KottlnriaB Aoa 4 i» R « (o)« 
^•1*«V t t f l i i l i t t i i AR iDt«gr«l ««tt«ia R i t fttt « l i « f l 6tA«kia« 
<0Mia i f f i r Mffli BAiiMi i i «« l N vf R I tlkt r iRf R|| i s d 
Didiki i i «M«ft»* 
^•^•n vmmm r u% R w M iotHrai «oMiR which i t at% 
t f i ^ i * flMi %IM f tU tw i t f art t f t i v i l t s t i 
( i ) Tilt iRttgrt l t l t t t r t t f R i t M t l a t t l RtitkiR« i tat ia* 
( i i ) laali a t a ^ i n a l valatt i ta riag vMLtli i t aa V9m riag 
• f R iMit raak ta t aai i t A i t t r t t t * 
^•^*M ZldMyUA « I f R i t ta i a t t i r t l Ataaia v U t h i t at% a 
H a i i f %lMa %IM f t l i tn iag t tat taai t t art t fa ival«i t i 
/3 
(t) R luui WndX €immA9n •«• •MA «MII yrlMrr i4««i 
of II i t « iwvtr •f i t s r«iit«l« 
(S) Xf At B «iid C art i44«lt of R vith A i^  o aM if 
AB • ACt thtB B » e» 
(4) B i t • prafar tfaaaia of iraU AiaaaatoB aaa wliiali laia 
aa iAa^petMt wudaaX idaalat 
(8) B i t « frafisp tfoaain aad far mak ptepm i4aal A af B 
a«1 
(•} laali i«aai af B iritb priaa yadiaaX ia a pav«p af i«t 
raiiaai* 
U%*9I> Brfiaiti^ I A rial B i t a aallipXiaaUaa riat i f 
A ^ B» wlMva A iAi B ara iivtla af B| i«pXiaa that tiMra ajdtta 
aa iiaal a af B taah ttet A « BC* 
Xf B ia a Badakiai iaMU» tlMTiB ia a aMltiflieatiaa 
riag* flM aaavarat i t alaa traa vliaa ai^ pUa^  ta iatagral <aaaia* 
UUMi PrfiaiM^ 1 A rial aith aaitf B i t aUd to W a 
tpaaial priaary riag if i t iMa aaifaa yriaa iAaal F ^  B taali tiMt 
/ / 
p" m (o) for foat • (ui« tiM •sir Unit 9f n tof 
lt» P F* f *••* F'*^ • (•> • i is ft v M i a fVlat r i n i f 
and •nlF i f i t i t • U t a i Frintiyia i4««I Fiat nitli 4,«»t» 
i r m i f I S^CF*) viMv* F i« «Br F^i** i * « sF t^ifti 
yriMFF Fi«i* 
UU^» IfeMEM « A seatlMFiMi ?•» I M M B O Ftfttltf ring i« 
• M l flaFl* irUBi«D aia •oovirs^LF 
1* t* 99 suttsn * 41 i84«t«^p«Mi9i* wanpiietttito nag x 
witb i««iUtF i« AitlMT a Dtiaiaai tfaaaia or a «F««ifti Fri««rF 
Fiag* 
^•^•9t Pafiaitiaa i A Fiag witli anitr i t mSA to ^ ^paA« 
loaal i f i t iMt taattlT oaa aaiiaal i4«al a^iifalaatlr tbt 
•at af aoa-aaita at It fara as iiaal* 
1 * 1 * * Prfiaiti— 1 A Fiag X idtliaBitF i f saii to lit 
a iaaal i f 1 la aaatlMFiaa aatf qaaii Xaaal* 
UUH i>ff it | iy» I A aaaaia It ia aaid to ka a gaawaiiaai 
KraXX iaaaia i f tl i«a axiata a faaUF i « |v^ / • ' Faloatiaa 
aF«r riaga af X liaviag tha faUawlag praF^tiaa 
IS 
OBly fl.iiit«lr MBT a«i^«rt t f ^ ^ 
(iir) iMh Y^  ! • ft <peU«it Hfti • ! lU 
4 f«i«r«licid ivttli doaaia ! • Mia to i t « KriU AoMia 
i f i t luia ft tftfiftiiif fftittir j ^ ftf tftiiifttiftQ •v«r siaf• Moll 
• f vldeli i t »«Dli oM iitirfttft* 
A AftiMlft 0 ift tftitf to i t ftB iaaftftt KsniU tftwiitt i f f i r 
tftti f r t f « prist id t t i F tit 0 t Oy i t ft gmu doMiB • 
4 ioBftii % i t t t i i f t i t ft lirBftr ioMtiB i f for t»t i t f i t t 
m i i M i i i t i l N f l>|| i t ft vftiiuilitB »i«i* 
IB «Mlt ttttitB vt v i i l tLwftft ftttlBtt BBlttt t i y l i t i t l r 
ttfttii fttiMPidttt tiftt tf«»r HBg K iftt t i i i w t i t f (ili^ tv«t3r 
BttfBlt K i t r ig i t A««tiil«» 
16 
a«aoi«L« i f I t ! • * 4iv««t •muiA of ovtry iMoAi i t vhiol 
^»tai»« i t« 
i l i l B l i I Jvvr^ i 'v i iA t t * A M U M cr««y t» «» i9 |« t t iv t 
Iwiio4ai«* 
u ft vt»i s is ittiMtivt itMir %•« vifHi a^t) 
l*aoitti« tiMw , i i i Mi4 t« w ngkt U e t ) M i f i»4«ttiv«* 
«^ ^  t SMttM • ClMap«tt«riMti«« %t Ih jMt iv* iM«X«« i 
fu t l!«U«iii«g ewitfitlMif m% • qiiival«it i 
( i ) % %% m i» |«t t iv* IUaii«i« 
( i i ) i w y •«•% •§«!•««« 
(iii) IT f t N ——»> V i t Mr •m>«»ffpiA» t tiMi un 
n 
li I 1 •».^> Q m%\ thftt tlie 4Ucrm 
i t tOMNll«UV« l*t»i i a iC« 
(iv) I f B i t Mr rtiW i i t t i ©f I t • I B — > Q 
ttjr »*l»tei^»litt»» %ymm txittfi •» «l«iiBt x € Q tt«H tbtt 
•(»} • fcx f«r t f i r r B C •» 
^•^S XtaCfll • (lli|««tiiri Ff^Ktliis I.««it) t 
t t t 0 tMi t 4 in t l i a« grtiy* 7li«B ftsfli^  (f^ »P) i f Ml 
^••»^ TlMiTIIM > A « i r t t t fvctfiitt mt lUaoAiift i t iDjtt I i?* 
i f t»< f«X]r i f tatli f t t U r i t ia|ttUv«* 
^•••* IftMUii t I f II i t ngiit ••ttlMriiiif • i i r t t t t M ©f 
l . M i « i « » i s i a J t t U Y t i f «•« t S i r i f t t t l l « i r« t% tBMMMi i t 
i»|«tUir*« 
^•>^« H f l M l l l i l ' ill • t t M U t l tjglti i itt ©f » i t « i M * a t i t t l « l 
n 
•Mk %\!m% H i s «tiitaodiafi of « (lad if 9 i t a mlMMiiil.t 
•f I itt^ ii tiiat ir*n H M •» tufitt n' « (o) i 
•r t^ttivdatiitir for ooch 0 ( ^ 0 ) CM Vbm% %% m o € X 
vlth 80 / o «iiiS 710 e n * 
1 * ^ ^ U t t t tJ i * AM B o^ittdtfio a i t injootiiro i f aiii4 ooir 
i f i t l»o oo proyflp otttotio]. ostootle»» 
^•&* fflHiitlliP < ^ ioJooHvo i m i of OB 8»OQdoio M i t M 
iBjiOtlvo S««o4«io V toon %\mX i f N g^I* ^ 1 oa< v' i t 
iojootivoy tlim V' • V • HBntt B«ae«oio ^ o OB iilootivo tiiU* 
^ •^* ?*f^1|tiaip s tforr niiife i^f i l i $f X vMt% i t « 
ottviUol to!»oo««lt of tilt 8*Mo«oXo a i t ooiloi o lorgo 
r i f M i«ooi of a* 
^•**^0 TIMMTW • t.«t B IM o JK^oooilMTioo nog* TIM 
oftrr ioJootiYO l^ooaolo IMIO O doooopoAtion ot o iiroot wm 
of ioioooapotolto iojooUvo toli|od«i*«» 
^•Xitl fitfiiittiat M l-aoivao N i t O^Uti i i n i i m o 
n 
^•S»1^ XfenUi t 4 aoAttlt oir«r « f«X*0* i t iii|««Uv» i f a»i 
ottly i f i t i t d i f i i i l i t * 
1*8i1S SfettOm » Xf It i t « »«««ciaA 4eacU tlMS t fwy «MU«it 
• e i t i t of AH iB|t«tivc tmmoMXM i t tc^in i i i | t tt ivt* 
Us* l i SMttCm « l>*^  > i t t y i t f vldtk Ittt « £ ^ « i t t i i ( t i 
ritg It f lM tv«f iifi i i lAtt ttrtitt f^ttt atfltit tvtr it i t 
iaJttUvt i f tai ttxr i f • i t ttti tlspilt* 
20 
f l i f •••ti^s i t ••«««ni«i with %\m qti»ii«iBjMtiv« asdoitf* 
Tilt 14tt t f qpuii i t j t t t ivt at i t l t vat i t trtdttt i ^ K*!* JtlntoB 
•irt l»f 1lt«i I I • 
•^>»1 ^•^p^ti'Mi I in K-MdKlt N i t tt&A tt i t «iti i 
t 
ittjtttiirt i f tftry iM^atatryMtM i - > if irlMrt V i t t 
ttlMtialt t f X ttB i t tj^Uoiti to ta tatftttrpliiti t f lb 
attrr iaitttivt atdtlt i t 9iti i i t l t t t iYt. I t i t att trat 
•a t i t t t i t r itai» t i t t t f « 7 qptaA ia^tttivt at^alt i t iQjtttivt* 
Ctavwtt i t traa talr «itB It i t ttai Aaplt artioita* 
•**rf!T* * A iiaglt SoMiialt V(9) iiitrt 9 i t a iviat aaaiar 
i t qpitii iajtttiirt iat att iaitttivt* Xf VCp) i t iajtttiirtt 
t ita V(») i t iifitilSLt* at ftv • # i C Vk9\ aad p C t t i t r t 
tsi t t t ta titaait \ € «/(p) tati t i t t a « » i « i l • • « « 
ttatraiittita* 
n«,a fiMtrta t I f N i t a r i c k t lUMialt M < K • 
Wm^ (N , ib tita K i t «MA iajttt ivt i f tat aair i f N i t a 
cZl 
US*' I f tMUi * ^ * ^ rift^^ X«ao4«3.* M liti « wiqiftt alaittal 
f M i l U4««tiv« t t t m U i l «stiailMi« 
1*s»^ X H t t l i • I f if ! • an irrtd««llil« vitt^t R««o4tlt» 
tlMii//=1lM^CNt iO i» « iii%«<r«l. 4oMi«* Zf t fiutt«ragrt » N ! • 
«Mii iajMtlirvt Thw / / ! • « Aivlaioii nag» 
U^<^ HUttCtRi I*«^ >^  IN» « r l « f vitli i<l«Qti«r «•< U t 
K kt « s n i t a Mi4ttai«» thm X\m «U«et I M Q • B 4^  M i f 
«iail io jctuvt H.watti« i f aa4 ASlr i f totli X^  and 1^ 
«r« iajtttivti 
t*>»* HOOM * V K i t «^ i^ao t t l iw iw Flag vith 
idwUt r M 4 N is «Mii iajMtiipa lUMdala tlMS N i» « 
4iF«tt MB af ia i t ic f taa t t t fMi t i«jMtiv« galModaief i»4 
•atk * r«9r«*«i^*^tn ^^ N i t wiqpia «ptt itoatryMtib 
1*>»V I H l C M i U% N ^ M indtteapttaUt «i«A inJttUtra 
l*aoiai«* Xf II i t t t r Aon f^tt tlMB N i t ia4tttiv«» 
ZZ 
ciiAffn zx 
m Fii-iEtF ziJKrzfI Rxiroa 
AlBi i l t l l i f t * 
111 nngt wiflAffrti i» tlilt eiiiytir «p« MMmtetlvt 
Mi4 lUiTt ttsity 1 ff • • For tfif yrof«r i4tiil A of « rittf It » 
A ««i«tt tilt gftiriMi %t t fiB«p»««a \fi A tr ^i] • A n«c 
It i i aaia to %• fsr«*i«lf tej«tti¥0 rtec Ctia^t • (^8f)*nnf) 
i f « l l t t t proptr loB»aorp1iie iatcoo «r* Ml f tiijottiv* r«?^7* 
Vcro ft Hag It 1ft mXt to ^ (f 8!ri)«n«i i f f«p tftot^  of i ts 
l^^yw lAtftl At A ift ft yrft^fttlf i f t j t t t ivt* 
tiift furpoftft ftf tbift ftlMptiT ift tft iftt«raiat tlw fttmfttwft 
of ft (l^8Xl}«ri»f in tftrsft of otiMr vtajl ^m«m riftgs* 
riit ooftfttpt of ft acB)«4oafti« vftft iatro4ttti4 t r il«ili C3f1 • 
ftfti i t t fftifrftliftfttioft tlM oottotpt of ft (iCE)*ri»f «»• ifttro -
iftoii \(f iiftfli uA Utmm C2>Sl» XH CBS"! tiM fttraotftrft tliftoi>«i 
of MftfttlMViMi <lll)«riftt VM proiNil* a^ ao olMPftfttflrisfttioift of 
( i D U o M i t f t w o filP«l« Ift tlltftftlHIftW VO OUAII fttt t te t 
(KB}«4oMii»ft fltti <lli).rifttft i4«r •» iaportwt rolt io iotv^oif t f 
Z3 
V« f lMil • • • flHit • CrtXE)^9Mi« i t tlw t tat «• (KE)* 
iowlJi* 8t lBt«rt i t l i « t in tteiTiat t l i t t t (P82£)«ri«ft vld«1i 
Si i t c t i M 9» tli« ttrttvturt of « ^tta«i*lM«l (r8XS)*ritg 
i c 4«tirsiotA* Xi ttttloB 4 t«i«p«l (F8IE)*riaft «P« ttvlicA* 
fliiortti < o^^ y ) giv«f « «lMap«ettrit«tioB of (FilD^riBg* 
Xi tilia • M U M V« iPteflfTd A f«ir Mit«tio»ft tcrain^oiT 
•B4 rooKlts wMoli «r« »t«l«A in this otit^tor* 
**^*)» ^tf ia i t i^a t 4 r U c with mXXj U •«!« to %• a aptoiol 
y r i M t r r i » t i f i t feo> o oai f i t y r i M itftdl l^  if II MOI I tliot 
0 
y « (o) for foot fo t i t i v t iotog^ • lod tl^ o ooXr itfoalt 
A i»ooioi ytiMUpy riog io y roo i i^ r • • i rUaiMit looa 
yriooipa l i t i i t i i g * A iptoiol ^\mat v^g i t olvoyi oolf* 
io|#gtiv#» 
• • t . i . » t r i i l t l« i i ' i H » i« ioii to bt o MitipUootioo 
M 
tins %lMr« is M &AM1 C • f R «ich tlMt 
A • Be 
ObviM«Ly» t^F •» tQttgral AeaiiB B vith w i t y titt soUttftt 
of 41 BiS^iatf iwHdUi mt tti«t of * MltiplloatioQ rlnt eoisoiit* 
roUoving i t «i ivyortast tlktor«i <«• to ffeH €351* 
^•^•^ y|*y>^ff • AB i«ioooi9«MMlo Mdltiiat«4ti«ii r iat II 
vitli w i t r io oitlMr o B«ai9iini domlB «» • «pt«i«l iriairsr Vint* 
^•^•^* p^ftMfttaa I A Hog fl Coot ototttarlir vlth ooity) i t 
ooM to Iwiro (R)*i^ ro»«pt9r i f for taoh oo»»«fro i^««l A of tt» 
tiMHPo i t OB iioal B of R tooli tiMit AB i t o ooMtwo yriooipol 
i io t i * ototiooily mmy «aitlplio«itioo riog IMO CE)«>]^ oy«rty* 
TM folloviog tatoplo <ot to Biogh C357 ftmm% tbot o 
yiog iMoiog (g)«900f «Ptr • • t i oot IN o aoltiplioatioo riog* 
XMBtiLt > &tt B Bo o i ittroto lolootioo riog of rwk ooO| 
vitB M 00 i t t w^AwA i i«a« TBM M |t Co)« aooti^ir 
g • B/M 00 B««giilo» 
ftko t o • « B < 00 «B«li«B oi<)itioo grooft)* 
Zf 
fii«i f i t * lo«ia r i«t wlitelk i t atitlitr « tpt t i t l friwrjr r i t f 
t«7 t i i t tP t t t f i l M t i t s n « t • f rank tet* ll«it« R i t M% • a i l t i * 
fXitAtioB ri«f« C^fidtr tsr attsfvo i4le«l 4ftf f« I f 4 • «# 
tHw 4 i t tilt a t x i u l i i t t l ot f ««4 4 i t frintiyal* Aipp^tt 
4 1^  8» Ttae «li«p« tx i t t t ta tltKMit (S^r) C 4 vitli r if • • ftita 
411 II MA 4lt i t « SMittro iriaidvtl idt t i * flMt f t t U t f i t t 
(K)*pfo]iirtr Ittt f i t ttot « aatiplitfttloii ring* 
4t ffiBVii is C33 3f t« inttgrtl tfoatio 0 idtti i i i i t r litfist 
tiM (I)*fgpop«rtr i t « Ot4tkit« tfoMii* 
4 Ataiis 0 vith MBitsr 1 ff • i t t a l l t i • (r£)^eMi« i f tttl i 
• f i t t prtHT i i t a l 4 (t9«ti4trti t t ft ring) luit tlit (ir)*pr nrtyv 
&tt X %• A yi t f vith Wkttf % 4 •• F r^ my fPOf«r i i tft l 
4 t f t I t t 4* itftttt tilt t i l r i» t • f X gtfttrttti ly 4 9 -/t ^ 
eit tr iy 4 » / f t ^ i l / « C 4 t » ( < j «^*'« < i t ^ « ' i M 
• f i t t tg ir t * Mtv 4V4 ^ V(K) for toat sta««tgtti^ inttgtr kf 
i i tfttt »1 € 4 fitr MM • if t i tli«i k/kf lifttt k i t tkt tMlXttt 
pt t i t ivt i»ttg«r tfttk tktt kt C 4. Vt t t t t t vithttt prttf « 
^6 
9rt»«p idMl 4 vf 0 t i t « Af tiM f9U««i i f lielis i 
(1) A* i t • OtAtliiiid 4eMit • r 
Cf) A i t « 9V«f«P tftatiB •!» 
(S) 4* i t t ftii<fttlitt« Kr«U «OMi« «P 
(4) 4* i t tn a lat t t Xnai dtatiB* 
2 , i . i , fifHl.ttMf t 4 r i t f « i t ttt« to w t t (W)-»i»t i f 
for tMh laropMP i i t a l 4 t f B » 4* i t • Mltltlieatlott Fi»i* 
• latt m aatlpiitAtioB dtatit i t « ]>t4flciad doatit t t tUt 
ttattyt t f CMI)«viBft f i t f r tX i t t t tlM totttyt t f CXE)«doatitt» 
•^t«t« ffcf r f r.^ g-ua I 4 «i««i»i«tia ri»g n viiitii i t «tt 
4 UmAM i t Ml (NB)«riBt i f aB« tBlir i f H i t t i9C«i«i f r i a i r r 
v i«t «i4 tlMtt t j i l t t t a yrist y M«h tlwt tltliMP II tf V(ii^) f t r 
4 t«ntt«irt Hittf «• M tttttlMTias ( l l i ) . r i t t t t vat tttoVLitliii 
iB f35:-:ltv-d 4f f t i l t v t • 
^•^•» l l i l l W • l#* • >t 4 • • • ik t r i t t r i t t witb m i t r t 4 •• 
^7 
I i t M (ND-rUf i f m»i 9mlf i f • « • of tlit foUmdsff Mt^t t 
( i ) It i t % <K£)»4loaiia, •r 
( i i ) x • 8 ^  Tf vlwrt S i t * fMioVtWMiiB r«i«lir r i t r t f 
f i a i t t ttaartttirlttie wtf f i t • {lf)*4MMii»» tr 
( i i i ) R i t * TfNi^ WtmaMiB rtgttltir vittf* or 
(iv) K « 8 • 11^  9 Xjl • •••• ® K f vktrt 
(a) 8 i t t t^M'Mmmmn vtgialtv r iat • f f in i t t elitrtettrittit* 
W t | f Bgt***.* R^  art loMl (ilS)«viata aanc of «lii«li i t 
o doBtia tad art of ov4«p t» \M9h t r t povtr of 
dittiaet priatt* 
A riaf S i t Olid to %• 0 yrt^tolf iaJooHvt i«c»t (f87}.riat 
i f oforr iroptr teaoaoriiliie iaofo 1 i t a tiklf ioJoiftiTt* flit t ta i f 
of (l»8I)<^iaft vat iBiUal i i hf Uwy ia f ^ ^ ) oliort lit ottaUiilMi 
a ataotart tktorta of atothtriaa (y8X)*riag« fhtt followiat tlitorw 
i t iao «o imf to2^1. • 
^1*8 H M M • 1^% R iMT a ooaaa%attvo» aootlioriaB riag vitli 
i i w U t f * 8 f « r Wn^ liiaiair»Mo isaio of i i t t«if iaJootiTO 
i f aai oalr ^ 
^f 
( I ) 1 i t « Stdiklad i iHMlit «v 
( i t ) tt i « • prtotlyai i i t t l r i a f iritis ^ • • • • • t AT 
CiU) X i t « i t t a l r i i f vliott s t i i M l Uiml H i t t f9«p»ti t iM 
I t t i f t l i t tntf t f t t i t f i t t IT « M* 
Iftttr OB Ki«tt tad ttiWT t<2i 1 etitrtettrit«a a l l yr^^t^f . 
i t t j tet ivt viiift« Btfert / t tat t tlit tlitorai of I i « t t aid t.tv7| 1%% 
ttt dtf l i i t toat a t r t ttr«t« 
i f ovtry foa i l r of ptirvito tolvoblo ooagrotoott > S x^ ^*0^ ^«() 
(vkwo oooli :i|( C K tad oooli J^ i t «a idtoi of ftjiuit t tiaalttRoottt 
toltttioa X • 
**^*^f* Pt f i t i t iaa • A valttttioo r i a t K vlioto ovtrr yroytr boat* 
•orpldo iaog* i * ataioi i i t ooUtA ta t l o t t t wi i iot l vtlaotioa r iaf* 
• • M i * TUtam (-^ '^^ ^r]i A riag K i t a Cr8r)*riaf i f tadl oalr 
i f i t i t oat of Uio foXlooiag t 
( f ) II i t « iatogptl doaoia (atootttri^lr • f ta f t r doaoia) ia 
i^ok for ovory aoxiwa i iool Nt i | | i t ta Olattt/rtak oat foiaotioa 
4oMia tad ovtrr yoopto i d t t l i t teattiatd ia oaly flaittXir May 
^9 
Cli) It i « • i iv«ct MM t f f i B i t t mmhm • f asxlat]. r«ik • « • 
v«lttaU<Mi r iBt* (iMT* II i t «!•» itflf inltctlip*)* 
( t i i ) m i la»f t Mxia«l r«i]K MWO wAmtit$j§m wimg* 
( Iv) A qMi l l » « a r U t vliOM audraa iiftMil N liat eoi|^sltl«a 
l«Eit^ i M^ M t t t f i t c 1^ • (o) (h«rt X i t eo% t t l f « 
iB l t t t l v t ) 
f«r toy t t t X t e(X) d i t t t t t tbt t t r d i n t l i l f t f X» 
•• flMll*lttfil ( fgXi>*r l t t l « 
PiVtHlr V* t l i t l l ffroTt tbtt t (ri IB)*riQf i t tlit t tat t t t 
(KB>«doMi»» 
8*i*^ i M t t > A 4tatiB 0 i t ft CF8tB)«riBf i f %ta «Biy i f i t i t • 
C!tS)«4tMiB* « 
IXMMt * ^^ D %t ft (KE)<i»4o«iift* flktB for ft»y itftftl A t f D 4* i t ft 
Otdtkifttf i tw i f t ^FftMorts 8»n9t t t thftt Tlittrta S»f«1t yHU§ k* i t 
ft <F8X)«riBf iftd iMett D i t ft (FSXEKriftg* 
CtftTWttlTtitt 0 bt ft (MXE)«nfti« fftT « i r froptv i i t f t l A ftf 
» ftt A* I t ft (FfZ)«nBt Hf fh t t r ts t * t * f t , A* i t ft f rv f i r 4t«ftift 
mi iMiftt ¥r fkmirm t . t *9 0 i t t (EE)«4tMit« 
* * * • * T l n f * * ^ E %t ft tftftti i t t f t i n i l widtii i t »0t ft dtfttift 
ftfti M i t i t t aftsiMl i i t f t i * flMft E i t ft (FiIE)*fiftf i f tad ftftly i f 
tlMTt tiA%t ft fVittt wwalkm p tfttk %lMit e(E) • f" f ^ Mat 
^ 
« > 1 «kl •«# sf tilt f!tU«viig liftlit I 
( i ) N* * <o>« ft/if ^ V(»> « « N i t df i t t f t l i •% tht 
(U) i^ • (o)» «(1I/M) « 9^ «i« N i t tht alBiwa ifltt l of %* 
( i i i ) » ii 4 , H i t t tpteiti •piVrnxy r i t f tttli tlmt !t/lff *• VCp)* 
( i t ) a 2 « I « ^ VCf") • 
Clsaf I Vetitt tbtt t t tht to i t r 1 of K i t a priidtivt itftapotrnt 
f t r «&y yrepir itftai 4t A i t «» itdtttaptttlAt rttf* 
U% It %t « (FiXD-vitf* At If # (e)t H* i t t (F8Z)*FiBi 
litviag t « o d i n t t r t tad i t i t t i t t iBAttoaptttWLt* i t M^  i t t f tyyt 
( i i )» ( i i i ) or (iT) is Titttrta S*Uft» I t t t r t t t t H* i t t ftttti« 
i t t a riBf with N t t i t t OBifBt Mslatl iAttl m^ N*/K i? ^ /^(y) 
• t * tttW plrlSt t t f l l t t t 9* 
t 
Salt Z t N • (•) t Xa t M t t t t t N i t « vttttr tpatt tirtr 
N^ /M t f giatatita at tlit att t tvt* aiatt N i t t f I t H t k at tlit 
• t t t tta* I t 0(if) • f ot t • At tilt taat t iat tlit fatt tliat N i t 
a vttttr tpaa* • • « K/M yii&it Cdl/N) i i v i i t t e(N) t t ttet 0(ft/N) • 
f t r f *• I f «(i/ii) • 9 • G(M*/ll) tiMa II* • 9 • I f CC9/I0 • 9* 
J/ 
flMit K ia af typa (1) ar ( l i ) . 
e^ f I I t Mr 1^  (a)* la t!;ia ««•• tktra aidlata twa 
aitaiata «t ^ € N tatli tliat «!i fl a* ftiaaraa f^f«l9 yiaHtfa 
that N* ia a raalt i tra talaattaa rtat* fhm X la lAaa 
a vilaatlaa r i i f * fina a¥ ;< a laplica aitlitp a* if a ar 
a 
¥ iT a btaiaaa H ia a ^ralaatien r ia i t aa ailbtv a/% ar 
V a i f aA %liia i • aa far aaaa a € R* flMi a*a ^ a • » • > 
a* 1^  a* 
Ta ¥a dafioita la% a* # a aad 4 » all« Oafiaa » mfoi^/J^ m %Jn 
TliM 1 ia aa i iaal af ! • fa •— tlii^t la t ztr € B t r C t • 
•taaa M/J «P r/z» ta te Aafilita la t i ^ « %1MD y » z]r* far 
aaaa jr* f K* ff«iaa (».f) « « (Uy*) a a a a s » a « fMa 
TiilAt s • y € 1* Agaia ( v ) * • i^ 9* • a* Va liavt s r f B* 
A a a f l » a o B < a R * ttaaa A* ia aa ia4aaaapaaaU« Crfnt)« 
nagt aUali ia aat a iaaaia %!f Tliiaraa t , t * l t A* ia aa alwat 
M i i M i raak ataa falaatiaa wimg^ aa i t i aailaal i«aal ia a i l * 
Baaaaaa i ta priaa vaiiaai ia N itai&f* eaaaa«a«i«r , 
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iaaf • •t • YilMU«a H i t i» *t«ls • «ilMti«o »!»§• l ist* pi 
i t Bot • w i t la II i t MINIOt !M ft « l i t i» A^ « At A tMttqpiStt 
v« f t t f « 4y aiii 4 V A "9 3(^(»*K Rtset tlit stxiMl. iA«kl 
• f 4« i t i • ^kpf • t / t € 4 « B 4 k C s j t e i t t r l r 
MV»> A € t ft mmmm> « « t^x fOF t t S * X € ft « H H I > 
• ( 1 • tX) « • » « t f • AS i t OBit to • « # Vlliell i t t 
ttatradittieB* fh i t f ivt t V if i^ • fftoet V i t t fviaeipti 
i 4 t a •t A^ i iat t i f s € II » V* thm • » xA* • For ti^it i t t 
r 1 1 i f x^r tliti T . 19 f tr ttat r € A* ••i»> r € x A*» 
AfAia i f y/x tiMa x » yt f tr ttat t € A* vbiapt titlMr t i t a 
aait ar t € I iNit i f t € V tlita x € ft* vtdtH i t a toatraAitUta* 
i t t aatt %t a (Mit aai «t lAvt y • x t" € xA t^ 
•iaat V i t a yviatipa i«aai af A* aB<t fk^a tlit fatt 
A* i t a Ttlaatiaa nag af vaak ttra* i t faUtat t9iat t^trir 
itfaal af A* i t a ftvar af V« 
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e»»a««i«itlrt A* i» * ipMUkl ptXmtgtf wXmg waA iM Am m vttkwXm 
•tarUig fro* B M i l %• fli&tt* 
B < 0 and wt t«B tlioeM aa ^ M M B I 4 ( IT « ) € M m%h ttiat « iTO* 
fli«i 4® ^ • «i<S «• yroftA ahovt <4ft>* i t aa isrtiaiai r i ve m a , 
afain i^vaa tBat aar pi^pwir 4tat«idiai aliala ^f idaala af I 
atartiac froa 0 ia flaita* Itaaa ft la « ip^Uiiaa timu l^ lun %t» 
faet tbat if* la a valaatioa r iatt f l t l4« e<il*/iO • ec i (^) • C(8/I0»it. 
fbat R • It* la aa artlalaa tr«i«atlaa nag irlttift/ifW VCf)* iNaaa 
ft laapaoial rlaft U t a Ba tha aaaiiaal foalUira latatar laali that 
rf* • (•) aad tka aalr Alallaat licala af ft ara ftf il» N** ••• 
• •• 1^ • (•)» tiNa eCft) • p"* Maaa I f a i 4 » B ia af %y»a ( i l l ) , 
fartlMT at ft I t a lotal prlaaliMl Uaal rUg aal K/N«^ I/(f)» 
(^a«pxy tiMa A* la a apaalal yriaMPy viag. 
gappata a > 4, f iMa i^ ^ (•} givaa H^ • • Caaaa«iaa%lrf 
Br taklag N* far A la tBa aBava ptfagrayBi va gat tBat (N*)* la 
a apaalal prlaarr rlag* Haaa V^/n « VCft) a» p^l € M* • fBaa 
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hm9% eitfi/m^) m p vutti Qontradittt tto f«tt tiMit 
C(l^/l^) • f*. Ti«tf«Ft «• lNiir« (¥^)*/¥fi • t/if*) irtiitb fi¥t« 
fr»a tbt f«et tluit i f *^ # (o) «»d N* • Co) v* IHIV* 
9 * 1 ft (o) tait 9P1 » #• 80 tli« vrdtr ^f 1 ws^m aA^itim 
is »* » G()R)« t1«a K ^ V(»") iBd liMt* II is of typ* (iv)« 
eottv«psSLr i«t B •atlafr mr ov* ef tiit «oiidit&oBt 
( i ) «0 ( iv) . 
&«t II li« • f tyiit (i)# XB tliis •%&• M/n ^ 1/(9) f ivt t 
N* • II* aiptst* A is « propw idsa of II* I f A • lf» ttim 
A* • K «aA ss It is sf i inftl i St tks asst «Mi, %r Tfissrsa 
t*1*1t» A^  is « ( r f l ) . r is i * 
ls¥ i t t A ff Nf %1i«i e(A) m 9 silts em « 9 or 9*, bat i f 
ecu) » 9 tiis« A • N St c(ii) • 9* s9« e(A) « 9« as sitiMr 
AVA V V(9> ti^ AVA V V(9*)* tm «K« fsraiv tsts 
G(A*) « 9* asd is tht Utsr tsst e(A*) • 9 ' * COI), Is i< tiM 
3S 
X%%m •«•# A* • M aid IB tilt feraw • « • • A i t a t i lMa • • vtXl 
as a lBiMl I t f t i l of k\ U mr • « • • A* i t % (FiX)«riat» 
Ltt ft te •# ty»t ( U ) * 2t t u t t a t t if«/il* • V < f ) tad 
CCM) • t '« i t if i t t i t t ^ t MioiMl idttX t f ff» 
t r i H t U r i t tirtrr propw teattorpliit i a t H of K*» tUt 
aaxiwX i 4 « a i t tittetr alaiaai idtdO. t r ttro* TUnt vmfr 
proptr teataovplkit i a t f t t f N** i t t«Lf injtotiirt ^«^^ t t t f t I4t} 
•Bd tMDtt N* i t a (P8l)«rittc* i i t e * in t M t t t tc it i t tlit tmVf 
yroptr i d t a of ft* i t foU«vt tbat ft i t « (PStE)*riiii» 
t t t ft be of typt ( i i i ) « CoBtidap my yroytr ideal A of ft* 
I f A* • ftt ^^ MB A* i t a t i f i t a tptoial yriaary riBg aod 
baotc a (l»8X)«riBi* at lo t A* ^ ft, %\m A* i t a looal r iof 
vHott aaiiaal idtai i t of i M f t l i at tlit « t t t two* AgalB 
fhtortB S.t*1ft n« ld t A* i t a (l»8Z)«riBf* Tmt iB th i t tmtt 
alto ft i t a (ft8Xt)«riBf* 
U t ft i t of %n^ Civ)* At ft ^ V<9«) i t milt ioj tottvt 
for • 2 *• ftt ft i t t i l f iBjootivt tod IMBOO a (Ffl7)«riBft Md 
tiBOO A* • ft for trorr yrovw iAt«l A of ft, ft i t a (F«7t).riBt* 
5<^ 
Tllit pfOTtt tilt thtOTMb 
Bturt * ^'l^*' ^ i t of tyyt <tl i ) in tht ttktvt ttitoPtSy i t « « 
bt t t i i l r tMB tlitt ttthtr n "9 VC^) or f t € ll^* 
9*^^ c^r^iitgy I £tt 8 lit « qpttl total r iof irtdeti i t «ot 
t €ooiiii» fiifB R i t t <P9ti)«7i«g t^ith ^itt for tvtrr profcr 
i d t a A* A* i t i t t a f tOLf-iBjteUve i f mA imXf i f K i t t0 
(lfE)*riBtt 
tuatL I ^^ R te • (riX£)<<riQi io «i»ioii A* i t ttit.f*iii|i«tivt 
for tvtary yroFiV i^tt l A* By Tbterw S»e»8 R i t f io i t t to thtt 
for tor proptr idotl. At A* i t t f io i t t (paf)«riot tod i t itttUf 
ttif*ioJtetivt* lb t r i v i t l l r A* tanoot bo vf tf^t ( i ) or ( i i i ) 
io Thtorta 9*nu flMit A^  i t o yriotipal i 4 t i l riof idltli 4.e*t« 
0»otovitBtlr A* i t o ••lUpUofttioo riof* Vtooo R i t to 
CNi)*rioc« 
Ctavwttfly, I t t R W to (llt).riof* Riott %rfittorto f . n a 
R i t f io i t t t W^ toy profir iAttX A of Rf A* i t to ortioioo 
ooltifUontito riot* 00 A* i t o CRSX)«riog to4 t t l f ioJttUvt. 
Rtttt tRt r t tol t fitllovo • 
eoaUoioi tilt okovt ooroUtry to4 Tlioorto i»1»v vt luivt tiM 
10 t t 
dl 
****^ fi>f^-i«»y I £•% X b« « fjMiii l«t«l r i i f vUtli i t wt 
m deosta* f ^ tv«r|r parofO' ideal A t i Hi tvtry lititoasrfliit iatf* 
• f A i t t t l f ittjt«%iir« i f tad •ttly i f R i t « ty t t i i i yriMTy 
riag tad thtsf t i i t t t « aaaNr f tacli tluit titlMr x V 9^{|»*) 
far toat a 2t ^ ov ^W • f* vltb a ^^  9* 
^ atffi9i»wm (faxikriiii t 
^•^1 |f*f^ « Hi iadttoapotftUt (PSIE) Hat S irliitli i t aat a 
dpaoia i t qatti iatal* 
Uttttt t diaat S i t aat a daa^at thirt a i i t t t tiia aaa«atra aita«itt 
t tb ia It taah ttet a¥ • a* Xf (a) • (%) « II t Una (a) f) ih) m 
Ca) W « a tad litaat K i t dataapatattt • ea»ttfa«itlr 
(a) • (^) • X aad tlifr« tx i t t t a aaiiatl idtai It taataiaiat 
a at irau at ^ • flMt N i t a aaiiBal idt t l af » aaataiaiai 
%m atra divitara* Xav H* i t «a iadtaaapatOlt (FSIt).viat 
vliitli i t aat a daaaia. flMaraa t » n i t f i t id t f lat vf i t a 
qaati*iaaal riag* iltv N i t tht aai^at wudai!l idaa af N* • 
n a t N i t a taaM ytgalar idaal af X« Tidt giirat if i t tlw aair 
w^wimal idtal af X* >taaa X i t fMtti laaai* 
3S 
2lis£ i I«t% II at 1^ $ R, • Tli«i ^ * * | '^^ H * * i ^ * t » 
i « I f t* Xf K i t of « « • tkir««twi»He t t tm «»» of tlit t ^ u 
Mjr «! i t of isfittitt aPAtr wiAtr ii44itio«* f l i i t iai^Utt tluit 
• t $ n^ tpF mf mi ¥ 9 } € t mA M ^ ^ ^ 2 • i t 2 i t net 
t«lf iajtetl i i t , tt)it eoiitraiSiett tht fatt tlitt M* is t (?iX)«viBt« 
t«i«t ft i t t f f i a i t t t lwrt t t t r i t t i t * 
tTtiBf tiM f t t t nm% tkt UtaBstrptdt ia t f t of t ( f 8XX)«riti i t t 
(raii)«n«g, tut ftutvug itHt i t iMtAiatt* 
S'S*** i m i I A i i r t t t mwmmA t f • (fsrB)«vitti i t « (F0fE)«n«f» 
'•**^* H f l i l i • U t l « K ^ ® f t ^ W t (P0tg)«riKi wlitrt 
•Mb 1|^  i t isAttoaptttUt iMt i t Btt a dtaaia* fbts tifhtr it^ ^ 
art f i a i t t riaga wlwat a r i « t art af katiai fovtra af dittiaat iriata 
av far ta«a i r ia t f liatk 1 . art af ^oHIimt y** 
Xligi; I i r iaaaa t»S«l aa4 1^ ia f i a t i laaai aai ^ flitarMi 
a. 
t*a»f 0(ft|) « p^ far ttat yriat aaattr p. aa4 iattgtr a^ > 1 • 
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tlpp«t« » | • »• * '* ^ ^ ''i ^ ^ * MXlMa tdMl • f t|,« If 
tj^ i t %\m miXt •t R^, tliM f » | • f j t j € 1% «i« 1 • * ! • #11 
i t Hit aai tr • f K* t t t 4 • N, ^  l%f 4 I t Aiip»t«it tB« f t f i 
f i ^ A t t t^ t 4 i t tilt ««i«it m x i n a i^ t t l of A* • f !« t A* i t • 
(l»8IB)«qtiAti l o t t l ring* 0i8tt R^  «§« N^ trc tto nf]ii.toiqp«rtblt 
i < l t a t 9t k. C i t »©t « vtlsttiov r i » i t t tT ftitorta « . f . H 
A s M^  ® N^ i t t f i m t t l i t t t * f a t f i v t t tteli M^  i t of 
«v4tr 9 tod iMBtt OC^i) « »*• f h i i provtt tht t^torta* 
f . 3 , f , H n c f l l I 1^ K • R . d R g ^ l t a i t « <f»t?XK}«riaf Mclt 
tluit t t t k 8^ i t ia4«ooapettii« iMt i t « t t « dosMia. T U M I I | crt 
t f trdtr ptvtr of d i t t i a t t prist . 
tMMaLt Br ftMtVM 8»8»t cot.) • 9.^ • t t t IL «t tht 
M X i M a i i t a l o f i ^ « i « t | Bt t t l t V D i t r o f B^« >il9P«t« tWB t f 
ti lt p^*t art t^palt t t r f | * f^ * »• Immm t»9«S tNi 
TUttTMi t«S«4 yi«l«t 1 | • Kg • Ji« t t t A • Ml ® l^(d N,» I f 
9^ • f , tiMi 9l ( A* thm at A V A "» V ( 9 ) « « A i t •U9«t« i t 
vt ftt A i t tlM «ii««t MxiMl i4ttl pt A*l nist A* i t 4 
^0 
miuk i«ta crtxio«vUi» n^frw ati.it yi^dt tiuit %it« inftii 
• r A i s A* i t At t i M s o i l %«•» iAl! Aids i « M t f t t f l t i A * M t A 
9^ «r f» lAv Pj pi C A |l«l«« AVA ^ VCfPsH fttrtter t i M t 
»»^*t • ••> • >«^ • » j •» < A* t i lo** V , € Hj c^ A* . H w 
^(•^ • • j | ) € l l | 4 > f l ^ A« Ai CPtP )^ » 1 «• i«t «! 4^  •n € A*« •» 
ilk 
• l io * ! € A» TiMB ilM i i l r iKi B3 • f A it«tr«%t« ky i^ L/^t|ijlf m 
Airttt MMMaoA Cat i^ a lAtAl) #f A% tiMia A^  • B3 • C t^ vitli C| iMdQf 
tht Mitifif Of A* i i t tB««tt i ky %^ ^n^ 0 ^^l • Ogj* « L M « 
pC«^  • t||) C lt| ® N, M i «! • Og I t tte «Bity (if e^  t «• i«t 
C| i t A « u t l i t ta i (FtX)^it i vUeH i t tot « v«l«tUon nag* 
tlBtt Ci i t « 9r«t«r iMMtatrpldLt iMgt t f A* » i t i t t l t t t t i f * 
iB j t t t i¥ t , tt i t tamitt Iktvt Jltt A i t t i t t t ittaiatl iAtaii* f l i t 
toatrti ittttt it f t t t tlitt Ml !•< Ng «rt t w i i t t i i t t aitiMA i i t t l 
• f C|t BMitt tlM tlMorta feUtvt • 
XB t ldt ttttitB vt yrovt tlit atia r t ta i t t f t t t t tlMfttr* 
••^•l ZfettUI t 4 riBf R i t B (rtxt)«yiag i f 41M mVf i f i t i t 
tBt Bf %1M ftllBViBt I 
4i 
(1) ft i t « |XD«4«Miiii 
( ^ ft i t ft V^max (rsXl)-ri«c* 
<9) ft « S($ftf @ fty ® • « • • ® K^  i f l i«* i i t to«t1i«rl«i 
foo^lfBaiimi vtfiiiBP ring »f f i n i t t eliav«etcritti« mA 
• i 
•tell ft i t A ^tti«lot«3L (Ni)-riAg of tr4«r p. (idskirt i * 
9 i t t prist tuA s^ ^ > 1 f t r tftoh i • l |*»««tt) mA i t 
( i ) Xf t 2 ' • ^*B/Pi • ' ^ d i t t i a t t i 
( i i ) i f t a t t l i « t i ^ t r A i 9 | «pt tfittiatt m i f t i itr 
t r t t i f i i « l tliM ftf. • 9 tod 8 s Co) • 
I J H H Q I < ' ^ ttrttttort of • Vb^tlitriti ( i l l )«ri i i i v t t fivto \f 
iltttli tta KuMtr C35.:^ ^ toi t l to tbt ttrmelMvt of t ^ t t i ^ l t e t l 
(Fftll)*riftc iMt bf«i <it%tral»i4 i t f l i t t r ta 9w8*t» 
^^ '^ ^^ ^ ^ Hit T l i l f 11 9 I f ft i t t ioat i t f %Tl«HM t*ft»t ft i t 
• f ^ t ( I ) * fttj^ttt ft i t a t t % dtfltia. I f II i t ittfttemottblc 
%7 tttMt ft,S»t iM4 ThttrtB !••••» i t i t « I t t t I (FaXK)«riftt» Twt 
ft i t t f tyftt (ft), 
• t i t t ft bt i t t tapttt t t t* ftyltMM ft»S*t ft i t t f f in i t t 
4i 
t«1«1t ttet « (rfI)«riBg tMtt«t 1MV« • • tofisitt ••% %f vrtliofMial 
i«Mif0t«itt» tlB«t (t^.Rf i« « <rsi)«yl»f i t UXkw «Mt •Mil 
«. i« • Ma t f fiitil«Xr ••^r «rtliBCOtt«l f i la lUvt id«ap#t«o«f* 
%m%% ir« tef* f • f | • fg • ••• • fy « laa of f tn iU l r Msr 
ortt»ioKia pr i l l t ivt id«a9ot«nta» Ytiis f i w f R « i | @ ^ ® « » * » »f^ 
«1i«rt i^ • f. H fisr i « I f ••••» » «pt isateee^Mtlc 
(f8ZI)«9init« Bf Uvita 9»t*1 «ad ««9*1 «ia fhterta t«8»4 M H 
••%e t tMli a i t titiMv • {iE)«4oMin or • lot«i (?ifE)*ri«f 
liato * (KB)«4oMiis i i f f t r a i t frta * f i t U i t tivort t f 
t lwrMtwi t t i t ttfo Cs^ y , flMtrts 14 J iio olbttm tluit 
•tt l i i^ i t titlitr « f i i i i of f iBit t ttMOPtttirittit or o 
l o t i l (i^ilB)«riBit tiato tho olnrootMPittio of K i t finite* 
ttroofinfttfOtlMV t1»to • vliioli tro fiOL4t «o got 
I • i ® t f irti«o • i t a Too * VtaaMo rogaitr aotthtrita 
r ia t of f i a i t t tlMraottrittio mA f * K 4* B • •«• • B t a 
i i r to t taa of looil (BSfl) • riag» aoat of lAioli i t a f i n « 
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yr iM •MbM 9. Md i»t«tM ^i^ > 1* t«t • H tilt 
U M t t t y vf SI f ^ Meli i • tf ••• t t» I t t t^ IM «li« 
t«M«ltr t f ii^ « &•% A| ^ th* froptr i«Ml t f l i | M « 
4* b« tht Mtffiiif of t|^ t«i«r«tta Mr ^^{^%\* e i t t r l r 
t 
A. ft! ft pVOptf teMMTjpllit iMC* • f tilt {F(lf)»riBe 
( i ® S K| @ %) «B4«r tht MpplBi k • • • «1 «—> 
A • B t^ vliwt b € S > l ! l t | M i » C a k t int 4^  i t ttXf« 
ittlMtlVt attd tttte of i t t iMMIOMrpllit iMgt i t t t l f inJtttlTt* 
M kr dtvoUary ttS.) MOII \ i t M (ilE)*ri«g* I f t ^ s 
\t Umm ««S«S M 4 ThMrta >*3»8 f t^ ar* t i i tfittiitt* t t t 
t » 8 t B < 9 | » p « f « i tv tilt viBf 1 ' fMtrtttd %y 
N^  ® Nj^  tl {B^ • B^] viMrt i^ i t tf^t M i i M l i4 t t i t f « fm 
i « I f t t i« • i t t a l riQt iMYiBg N^  ® M^  t t i t t M l i M l idtt l * 
At X* i t « l^atMryUt iMgt t f ( f « N « MJ* t i t i t B 
(FgZ)«nBg BBi t lW tiBtt M* i i tot B MlBtt iM riBg» tiM 
TitBTta •»!•§ givtt tiMt i t t M i i M i i4tBl lt« N, • II iMt 
XMgtii tMf M tiiBt e(M )^ • 9 «Bi eoi^ ) « p^  ftr i « i«f» 
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• f <8@ K| ® Mi)** t i R* l t t«Lf i t s i l f i« | t«t iv« taft i t l » t 
t w i f i t a i a i M l i i t i l * t td t t t a t r t i i i t t t tht f«t% t te t K* 
iuit ftUtttt %iti idBiaai i i t t l t k Stntt 8 • («)• 
Ctsvirti lyt i f R i t of ty^t CI) «t (8) o^t iMi iy R i t 
A C]»8XI)-»ia<» titt R M of typt <3)« flifB R « 8® R^  ^ • • • ® R^  
f tv t ts t lot t l i iv iM f M ttttMnt f t f t i t r viag 8 t f f i t i t t 
tiSHr«^t«rittit mA t t t l i R^  i t « io t ia CMO « ri88f 890* of «Ul«lk 
•i i t o ioatio. f«rtlM» 0(R^} • p * for 8oat yriat p^  otd 
toM i t % t i « »4 1 t • 8s^ot« tiMt t U tUt f^ OPt di t t iot t * 
flUM ^ tliotroo 8»1«f t R i t « BottbiTitM CMi} •H.Bg* titt 
A Iw io f yroft» i8ot I of R* vo o n orito A • R ® i | ® • • • 
• •• i) A| VlMTO R i t « i«Oa of 8 OH iOtll | | i t OB 
i i t o l of R| fstr i • 1 t«»«* • t . 8l«ot 8 i t o foo«Ro«MDB 
vofBitr n o g , %iO otB w i U 8 • R ® C for i t M i8ot l 0 of Si 
t M t 
1 m • • V 4 > 0 | ^ 0 , • • • • • O ^ t R C R f V C e t 
0 | C R^ for i « 1t«**9t* 
&0% 8 • (O)* TiMB 8 ? R OBl Hr BtiBt tiM f 00% tlUlt 
4S 
4* • t ft) A $> A^ O • • • • ® A ^ t i^mm MtH A i t 
0 iT ( • ) • i l M « 8 i t • f f i t i t t f lMPMttPitt l t asd • |i Of 
V i t of f lB i t t «rd«r with rvtpt t t t» addititii* irt can v r l t t 
0(v} • r t with (Fft) • 1 t t t l i tluit i t r p r iM tva^v 
vldtli 4ivid«t t alto 4 ivUts tht trdw of w t of Uic ^&'t« 
e^giatr tilt r tof R* • B $ A| ® • •» • ® i^ ® V ( r ) * 
Dtf iot ft wiypiat o~ t A • > It ftt foUovt • 
iAoh i l M i o t of A* i t 0f typt 
t • «f « ^ • (« | 4^  s t i H <tg • t tg) • • • * • 4-
f t r « C A t ^ ^ > t t | ( A | ( i « f tt9»**«,%) «i<l • e X« 
fttfilt 
flMK cr- i t M i t tatrpUiB* 
l«i«« A* • ft^A^ ft ® A^  ft VCr) 
4C> 
• ! •#• mMh X^  i t « ! • • • ] . CiiD«rlif mt f i a i t * «1iir««t«ri«tlt % 
«ilftt CoV»ll«ry t»t»3 wt f t t tfttli AJ[ ! » • «l l i ta li»a»a»?pMo . 
i M f t t tQ 1M mut i«J*eilvt • npPtlMHr y > i f • ! •§ • it i t 
• f f i a i t t €liaap«tttritti« ift gti IS/C») tea aU I ta laiaaae^ p^Ma 
iMgta ta \m aaif iB|foti¥«« fida yttUa that a l l H M iMiaa* 
•aryliia iaagaa af A ara aalf iajaatiirt* frtaaa X ia a 
(yazx)*naf• tat t » Xt x^  • »• • x« wm* 0 » (a) aal 
X • X| ® Kg • 8^a ^ i r xroptf idtaXa of X art ii|« tf^  t 
M^  ^  N • K s> X t Xg 9 M^  • Ciaarly 0t^ 9 l%) « x^ 9 X^ « 
(Xg $ if |)* vidali ia a (XtXI>«nai« Uaaa f 1 € ll| » 
il*/N^ • V(») aad fartliar C(if,> » 9 va fat N^  ia aaidMi 
aavtail aa aiaiaai i<aal mt K^ * fla K* ia a ayaaiai friaarr 
nag aa« iMaaa a (xtX).ri»c« itaUariy X^  ia a <XffX>«riaf* 
ia¥ lf| • 1^ ia af laagtli twa aa« aa (N|« i%)*/W^ ® Nn ^ 
V(x) va gat tliat (M(, • i^)* ia a laai i nag vliaaa aailMa 
i iaal M ® N, ia af i«agtli t . 
Xaiaa %r flMMraa • • l . t (H, ® 1^)* t i « (Xgl).nag* 
V 
Tills »r«^t t^t for tmj pt^pm lAtal A tf K t A* i t 
4^ 
oi eoirrxii9e(r0 HXHO XV mntcv ITBRT i.«ii0f 
All rlBf0 toatKcrt l in %til« Clteytw art ylott vitl i 
nai t f 1 ( ff o ) • f l i t •0ii««9t vf a %-yiiii !!»• is%r-*4«cai 
%f l a i a , itoteMtf «ii4 iiagii tn tisi* thmt^ttmwA Hi i t « 
wimg K ! • •ftIA to \m nglkt Clt f t ) t»Haf i f tirtrr riglit 
a«r«} i i ta •r x i i m^A iaittuv*. fvrtfMr irtiBi 
4«fiBt4 itt C e^>]» tHt •MCtj^t of ft tOBtillBOlIt r i » f « • « 
i « t r a l i M U e a of %\m %mS i i i l w t i v * r i « t « • foUevtt 
4 riag t i t Mi4 %» k« riglit «oRtliiiidiit i f i t 
M t i d f i t t tlM f^Uvwiaf «*adit iMt i 
(i) F«r « y vifht i««til A %li«p« if 0k iMmi^tmX • 
• •4 | | t lMt m %9 m • • • m t i a l •xUttiion of A. 
Cii) I f IK « f » f * i s iaoBtrpliit to o r i f l i t i t f t t l 1 
tlMM 1 i i H M t<tt«r*t«i ^ M i«i«pe%«i%. 
l i r t ¥ • iollno tht foiloviMg oMtopt t 
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(Cq)*nng i f i t i f r i f l i t U t f t ) •o«tlBio«f wd •atli Af i f f 
iarct r i f M a«f t ) i4«a i t t M t i^f i * 
M»tf •vtrr yiiHt si l f in l t t t tvt risg i t • riglit t t a U * 
attat r i t t M ^ «• p^ oiriA tor Jr«i0» Itolnatdl tad itaflt ia ^ '5'^% 
•wmtf l iT f t rittit idtai la a rt§h% Cq)«Piag i t two tidtdi, 
i t fellovt tHat tvtrr n f l i t (<|).riBt i t a nght (Cq)*riai* 
Siai l tny cftry i t f t <t)«Tiat i t a I t f t <e<|>*riaf• Ht givt 
•ad tmaplt to ihov tliat a (C9)*riaf acid aot %c a (0«riag 
ia tilt la t t of till t tteptcr* 
t* fiUOillattiili 
Ftr aar riag B, 1^ d«iatct tkt tat af aU ^tatat t 
X af K tata taat tlit right laaildlatoF v(x) af a ia » 
i t a larga iiaal af X Zij] * iXm fW atd B(X) v i i l 
i « a t t tht lataktta vaiiaai aad tlit f r iat yadital af tat 
riag n rttpattiviir* 
Vav «• ttatt ttat witl kaatia rataltt aUtii «t liava attd 
ia praviag tht r t ta l t t ^i t M t alaiftir* 
so 
(1) It i t ricHt ((t)-*!*!!!* 
(11) K i t rlc)it nmXf lRj«ttlv« wtf cftrr rlglit IAMI 
• f It i t •f t1i« fo?» itf t I t an lata^ottBt mA 
X i t ft two tl4«i l i i « l df »• 
(111) ft I t a/ittf lAjtetlvt and tvirr X«rg« rlglit idttl 
• f It I t tvo^tliifl* 
••stlBVtfiit ring, % . « J(lt) mA B/Jdt) I t Ftfoitr (In 
rUif I t I t f t ttatltitrnt* 
'•l*^ IfeMSIM 1^0 »TtMrtB • • • I t 4 (i«ft er rlglil) 
fmttUvt ring II I t l e f t iBjttttvt If (ta« tsly If) 1% I t 
ltf% ttatltWMit* 
' •*• ' HtlilJi CS f^Ovv^Uftry ftf fhmrm 4 1 1 i t t K ^  « 
F«g«ltr rl«g iMi Miypttt i ( i ) i %IM l%«tltt • f t i l nglit 
l i t t l t ftf 1 I t ttaplttt* flHM ftr cvtrr italllYt l»tti«r m 
SI 
%\m% i t ««co^^iiti9a * * * • ® '^ o ***^ ^^^ tn i t M 
idtajL t f intftx ^ » «i4 K^  i t •» i i t « l «t t tosttiaiat «iy 
i4tai af iBdtz 1 8* 
9*^** ZlUttCii C3^ f tliierMi s 1 i t t t B W a i t f t 
oootiiiiiomt rtg«i«r riof with BO i i t i l • f iadtx f • Tfitft 
II i t I t f t t t l f inlttUvt* 
'•^•^ X teCn tiS t Thior«i 8*19 I I 4 yriat no t « i t t 
(q)«tiBi i f Mi4 oBlf i f II i t ti^pit trtifiiaa* 
3*f** QUttfll r 5^* f l i tera l e*t9 J i A ttai ftXm rinf 
t 
R i t t(t)^PiBt i f ttitf oBir i f R • A • 1 I vlitrt A i t 
B r i t l i t t « f iBjtt t ivt «•«•• riBf BB« B i t t«ii«tiBpit 
BTtiBiaB* 
IB t l l i t tttt iBB VB prtTB IBBt r t tB l t f BB (e4).riBtt) 
idliBll «rt tBBlBftBt «B t l i t t t f ^ (q).riBft» 
>*>*1 T m r » • U% « > 1 lit tB iBttftr* TUlB R, i t B 
y i t M (eq)*riBc i f BB« taly i f R i t ttitt tiaplt t r tu i ts * 
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twikik £^3 t i'r«9*Sf 9* ^f 3t ^^9 • ! ! •%• • l a rg t wigkt iMmO. 
..„...«-. . . . . ..»{.,, .,M..]*....• 
• f Mtr ix W i t t of til* Mt r is r isf Kn • C«iti4tr flMi ••% 
K • {^ H r • i j ^  H I ^ • ^ ^ ^  ^ • «« •!J €« 
X% is «lciv «li»t B i t • rif l it I4 t t l i t %| t iidl F i t »9t 
two tidtAf t i t t t %m t S Mft ^fn % i * t^ f B • tt«v vt 
prt¥t tlMit B i t ft i t r t t t%gk% i 4 t t l i t 1^ • Ut 
m 
i J-t i j *^ 1 | -• * f 
tli«i X € Bi i» I t t H 1^  • f t r wat li* ai t t t B i t 
I t rgt i t It , tlitrt t i i t t t ft € 11 tttli Hiftt ft ^ % ft C B • 
fUtt 
x(ft S„) - < ^  5 B^ .^ t^ )^ ( ft t ^ ) 
13 B.. ft t^^ € B» 
I P I 4k ift 
Btftftt • gT s (ft t|^^) C B ftt B|^ft if •« 
S3 
fli«»«f^t S i« l«rf« niM ii«al i» i^ iMtik i t »»t 
«iie*fU«A MMd iiwt* It i» Qot « vifiit (et)««i»f« % X 
i f t t a l l i ^ ^ t ttPtiiiiw* aitte« «af f t ^ i t * w t r t x rinff «v«r 
• <t«l «lapt« i r t i n i M viag l « M M I t&ii^l* «rtiiii«i« 
^ ^ ^ ^*^yf » 4 iiBpi* yiBf t» ft cc9)«siai tf asa emr 
i f i « i » ftrttsiw* 
SISA£ t t» t » ^ ft ftiftplft (04)«riAff« tiftt B te ft 
iftrgft r i f l i t i4««l is lU fluft B i t two i i a t i ftiid litiiftt 
B « B* t i n t pW9*9 thftt B 4oct not ftoiitftin «ftr fX«B<^ 
liTfft r i fBt itfftii* B«itt B i t crtiftiftB. fl it tottftPM i t 
•ifioftft* 
^**B» I m U i t^^ ' %t f t» i f l i t Cet)«rittt* ?iif« B(B} 
ift • t t i f t t l f t l ift J(B) ftft ft r i i l H i4tfti* 
Q M C t • ! • •# B ift ft right eftfttimoftft Fiftg» m 
B m J(B) Br TBtftrftB S.t* t , !,•« • dT « C JOI)* r r t» 
tliflPft ftiAfttt ft Itrgft rigBt itfftftl B of B tfttti t te t iB • o* 
6i 
•• St c y Ui9 •v«rr yr lM ii«al. » • f ll« i|»«« ft i t 
E € f •» I c f • 
!•% r. ^ tilt Mt ttf a l l vr iM i i ia ls t f ft 
Men ttet s t F| for t v « r t € X M 4 / F J / %• tiM 
• • t of a l l pPia« i4Ml.8 of ft wtb th«t x jl F. f«r tvirr 
I 
I e /. ttt % m n p Md f » n P. • nm 
I f f * jCJ ^ 
X if 0> f iott f if X € X • Oa tlie ottwr li«ad f f^ f«p 
tvwr J € !• t tat B Yt vlHali i a^ le t tiMit Y i t t l t t 
i«r f • i t ft* Tliirtftrt B(ft) « X O T gl (•)• l%riov«t 
tlitrt t i l t l t a € ft tMk that • ^ Xt C T« fhtt tbowt tliat 
• if St C XOf • KX) M 4 iMttt ^(ft) i t m t t t i t n t i 
t x t t t t i t i t f B(ft) «t • r i fht i4 t t l * 
s***^ UiftUi » AvifM (e«)«ri»f i t irtf«l«r i f ttd 
•ftlr i f i t i t ttai fiPiat* 
KUi t I t t t ft IM t r i f M (eq).riai« tiMt \f T^^ twrta S.nt 
ft/J(ft) i t rtgaxtr* i ia t t B(R) i t tttaatial ia l<ft) %r 
Uaaa ••ft.S t t t vt t t t tiMt ^(B) • a i f tatf aaly i f B(ft) • a 
55 
! • • « • X is vtttfL«r i f ••< mVf i f R i t ttift friat* 
' • ^ ' ZfeMCIi i ><*^  T %• • v«tlar tyttt w» mm 
4iYiii«« nif D «i< X • aN (^T,T)» %m » i t n nuit 
{e«)«vitt i f mA mlj i f • i t f i a i t t «iMttioft<l •§§!•» 
ty«tt m^nm d* 
£Eitt t fltppttt T i t t f i a i t t diMAtioBtl vtt l tr tp«et 
ovi» tlw dilPitttB r i t f O* fiMB II i t tlai^t trt i i i iMt •» 
tr ivial ly ft i t a (eq)«»iai* i t« • W aat af f i a i t t 
diatetitati tlMB • >r Y • T § aiatc f ^ toy aodia* i^ 
i f 9,1 • i|| ® Mjl ® •••• ® 1^ C a f ia i t t ) vlMTt 
M^  <? N far t i l i » l » « . . . t a t ttita «ii^(ii,«) « l^ 
vbtrt 8 » aia^(Nt*Q* Ceattfttatlr ? » f # • y i^^t 
ft 1* ft « flMt ft i t a r i f l i t (Ct)«riaff aa4l tlMa \ff flitarta 
i*ft»t» ft i t iiapit artiaiaa* laiat f aatt \m a f i a i t t 
taatat iMtl vttttr tyatt* Tiiit toaiM>titt tlM yraaf af tiM 
*—"^^ * tilt ateft tatfeaiftt f iv t t a tlaplar yraaf af tlw 
aarrttpaailaf raaalt aa (4)«viai« 
56 
ttaat * ut n h9 % wtaimi ngiii tAm t« K* fimi 
ntl i tr N i» ft i i r « t t stuHMBi sf n «r N i i icrg* t» it* 
Xf M ! • • i i r t t t MHMM4 of ft thm i t t eoB|^ l«M«t i t % 
•ial!Ml n m iAtftl* tills imgikUB tluit a»t R ^  •« « 
•onlr i i i t t t t i * niflr«f«r« tvcrr M i i a i l rtfl it l i t a l tc 
i tfft iMBt« two tiiti* 9r iMUM 9*t»St lot) • «• fust 
S i t itoatrpMt t t • MiWirtet mm of tfivliton H t f t f vlilth 
iapUtt ttet ft iMt BO notttro BiXpotttt i itMStt* llBto 
ft i t ttfUtir Iff fliior«i 3»ft»4y ft i t ttroBgly ytfBltr* 
^ft**^ l i a i i * A prist riglit <G4)«riBf iMty^ttro totit* 
2Sii£ I &t« ft %• • yiiMt ngii% <ea)-H«t« tt fottiuit 
lot fttt ft « o* By IitBat 9«ft»« ft i t ttroBglT vtgBlBP* 
BiBtt ft i t B iivitioB HBg tB4 ftio ft • ft tBBtraiioHBt 
OBT BttBBptitB* Tll««fB9Pt fttO ft |l Co)« 
*«ft*i^  Umam « A priat ricM (C4}.nBf i t tiBpit BPtiBiMi 
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"Osu^ t x.9% K M • KiM milt ceq)«niii tiMi ^ 
riNit 1»7 tlUBTM a* 1*4 X t» r l t l i t Milf injMttvt* 8l»t« 
\if 4«fiilti0tt At (0<i)«riMt •vtry l«rt« ng^t itft i i t t 
^ ^ v y^f^yp t I f It i t • t tai prist right (C«)«riBg 
tiMi X « A ® 1 «h«Pt 4 i t a 4«B*o* ring tag B i t 
tM i tiaplt trtiaita* 
22git I £Bt 9 te « ttat yr iM right (eq)«ri»g this R i t 
rtg«lii* \ff ThttrtB 3*s»4, ••« tOt)t tht l a t t i t * of aU 
right i i t i l t %t 1 i t toaplttt, 
i t hr fhttTM S«1«i f«r tirtry ydcitiirt it^ttgtr • , 
thirt i t tht i t t t B i t t i t i f X • !« ® 1^ t M«fc tte^ % 
i t m i i t t l vf iagts ^ » aM X^  i t M i i t « l M t etattitivg 
•ay i i t a %t ixitc ^ • • I t xart i t i i tr i f vt yvt • • 1 thtn 
X • X^  ® X* t l(| i t « M««^ Bf ix4«S 1 #i i X* i t t t 
5% 
U M I M t •oAtaiaiif mj likmx • f index f* a» lir f|i«rMi 
^.^m% ft i t r if l l t ttiLf iB|ttt l¥* #4 1MII«« H* is • 
« f 
viglit filing* Tbiit by fhcerM 3»l« X « A ®B vl}«rt 
4 i t • 4»«*o f isf tad • i t t ta i tlaplt trtiniiB* 
i f tin tlnct t . i t « idtai of iadts f to every idt»» 
fttfBt of lt| i t t tntr t l tad ticstt X. i t « d*n«o ritg • 
f 
flMt «• htirt R • A ® B tmeti tliat A « B. ® A i t « <•«•« 
rittf tad B i t • t tsi t i ip l t «rtlni«D riagt 
t i i i t toapitttt %li« proof* 
Xt %lw otNivt t tr tot ir t tbtortB vt litTO R « A • B* vlitrt 
A i t * d*i*o* riglkt (CO-^tti tad B i t ttai t l ty l t artiaiia. 
Matt ovtry le f t idoti of B i t t d ir t t t ttaatad tad 
OYtry oat tidtd idotl of A i t tut tidtd. at tlio feUoiriai 
Ota Bo tot l lT fToytd* 
'•*»^<> yOKk t t f 0 t ta i vriat ring B i t riglit (e^^iag 
tlita i t i t tLtt le f t C6«).riag 
TiM followiag tmapit sBtvt tBtt a rigBt Cet)*riag atcd 
aot Bo a rigBt 4-riag* 
5-9 
iK«li «lAt cfttli 1^ tMi« a yroptr •iilirtti.4 mf ?^ • t t t 
i ^ T T l ^ M t f t ^ t l l t Fiat Af «U tiMitt tlMMBtt tW 
8 vlit«1t iMvt 911 «x«ot a finit* •tt«b«r t^t «oapeBtiitt l« 
f • TlMi ¥ i» •«tttlaM«i bit aot 99lf iBjt«Uv» %y 
Vtnai C3Bt ^xtapl* ^ • MLfte* f i t MVNit«t&v«t CMII vf 
I t s w fitfid iical i t %«• «ti«4« ]tine« f &• • (Cq).ri«t 
BmTli I oat aaa ttudr tliost »iaf • la %fH«1i vtirr iargt 
rifht K t i l I t tut tlfltft* Oat t«a iaatdittAT ttt that 
TlMtrcit S»a»tt S»S»8 ta4 3*8*4 aU hsl^ far taeh typt af 
riagt* favthflp aatitt that ttaaa S«9*3 4att aat hol4 fsor 
tath thlact* For tietn^t toaaitftr aar ^aaala ]> havlat ta 
aai«at aaiiaa Utal il» T t^a 8(1B) • a aa« 1(d) « ll» i t 
S(») i t aat largt la JCD)* 
enrfm If 
01 («} • XXIOt 
(e«)«nait vlAeli g«iir«Ut« t l» ••nttpt of («)«nBts. ZH 
this eii«»t« «faii «• «•••%• th* mttBtioB to («) • riatt* 
•• li»lumi«i IMA «L«I i tMi i t i i i C i t } ^tet* i^iHt vtiiM 
• v « f yroptf IttaeaerpMle iaag* i t « (q) « rittf «i4 flMr«etwis«i 
8t r«r%1i«r ttlilaliiiA « stttttary fosAltloa f«r Mtli f r l M 
•••tlMVlM rlDf •• 
Zk f M i l M 8 t vt ««fis« m ftVMf (q) « r i«f aM •&•• 
t%9 v«l«UoDattf wltli i»it«i«3l nagt* fhnAX ]P«I««l«sildy i t 
mtt« t* f iTt « atv Mtf tl^rt i^oof t f tli« Mi« v tMl t • f 
NilMUMai in r I i 1 • • t t t t i t lMi « iMtttttPsr toMiitiM f t r 
« ttotlMriM f i lBt r i M to IMVO « U ktatairpldt i a i f • • 
(4)«ri»f•• Zt ftMit tiMt M O proof io fOBOwtet iorioio«t» 
of ooirotf 00 tlMP oaMvlo ia oYoilollOt Oo tiM otMv 
ct 
liaady )M»m irt tstabllah * sMttMry and mffielmt ooaditUtt 
f»r * Btothfriao pria* ring to bavt all i t s ]»f«pfr hoaoaorphift 
iwifts to b« (q}«rlBtt* 
m rloff eoosidtroil titr* ore agsooiativt and liaYt 
ttnitr 1 if o« IB tli« tlilrtf ehaptof wt tuive deftatd tlw ttra 
(q)«€liiC wd nov ¥• <S«fiii* tlM foUovlDg t«ra ^% follovo i 
A ring It la aald to bt a strong right (left) 
(q)«riBg %t #vcrr hoaoaorpliie iaagt of H ie right (Itf t) 
((l)*ri«g* 
ror «iy riog R 9 8 will aoatlly daaoto i t i l«eoba»a 
raAioal* A ring B i t Mid to bt priaary if H/K ia a 
ai^pla artiaiaa and farthar i t ia said to ha eoaplataly 
priaary if %/% ia a diviaioa ring* A right artiaiaa riag 
% ia aaid to ha a gaaaraliaad aaiatrial ring i f aaeh of ita 
priaitiYt idaapetMt t tha right a«ft) idt^l an (Ra) 
hava aniqat ooapaaitioa atriaa* A aaitarial riag i t a diraat 
i^ 
M« of « pr is i r r f«n«r«lis«d wii«tr lal ring C ^ 3* A 
artmiaB H t ^ t tt l f - i i iJceUv* ring It i s wild to l»t qn^sl* 
Prok«iitif C j 3* 4 i|!i«fl«fPobioltia ring i t ^aio a l e f t 
• n f iD|«otlve and i t f t a r t m i a a * A ring R i t t t id to 
bt « d*ii»o* riBg i f evtrjr oat tidtS idtai of R i t ta i d t t i * 
A riog i t eaUtd r t t t r i c t td rtgoXtr i f %9»h of i t t 
proptf boaoaorpliie ia tgt t i t rtgHltr io ttit t« i t t o f 
?on*V«tt»»nQ. 
Wow vt t t t t t vithotit proof a fev thtorfst vhieli iit 
tg ^t ^W|t ggVMM ^Pw 
^•^•1 y f^f»y«i> r'^li*^'4/ 3* Xitt tt > t bo to iattgtr 
f l i « Rn i t 4 (q)««iBg i f mA oolr i f R i t tc«t t i^pit 
ortiBitB* 
^•U% IlitBSA C'^ * t tliiortB <:^ y:^ 3 t A priflit riag R 
I t t (q)««iBg i f tad oaXy i f R i t titq^t «rtiBiaa« 
A .ns TiMorta r \9 % Ltmt ^. /^ 3 t l»% M ^ « 
f i B i t t t t t of riBgt* ThtQ tht dirtet toa 1! ® R^  i t • 
<€I •^  
(«)*tiBg i f tad oBlr i f M«li K i» « (<i)«iPiBg* 
^3 
^•^•* iMSCtt C 69 Z^WM^  2 3 1 A riag H i t wiMrUl 
i f and only i f taeh of i t t faetor rinf i s (^ai^fisr^tiiias* 
rifht <(i)«>?ing» If H i s a wucia»l idtal of !i saoh ^wt 
M" • (o) mA i/**^  ^ (o), B > 1 » %hm R i s a lotsl 
0*1 
4«ti.o* ring and H is tlic imicist aioiaal Cright) 
«•!•# flicorea Co^ B § Thsorsa 3*18 1 t t€t B ^ a 
Boii*»pi«t rigbt BesthMTian ring* flitB» •wtf popmt lK>ad-
•orpltis imgs of R i s a rigtit (9)«>]*iBg if MA wlr if 
(1) R • 8 §> T9 vhsrt s i s ssat siapls irtiBiaB aBd 
f i s a priBsipal idsai riag vhieh i s also a d«B«o* 
vith itsesBdiag ohaio «oBditioO| or 
(8) R/V i s rsgBlsr sBd svsrr BOB*s«ro idtal of R 
toBtaias W 9 or 
<3} R i s a looal riBg vliost aaxiMa rigfat ida«i M 
satisfits if m Co), aad avsry proR«r tioBoaorptda 
^4 
isag* of H eoatains at ao«t out |^ fo|i«r irtfltt 
a«ft)i<itii 
^•^•7 HiaaCJSi C^^ • Tbtorm i»*i3l i x«et B l»t a 
9ri«« r i f !^ iio«t!iiriaii rtns id tit the proptrtf ^lat tvirr 
(1) Efcpy id€ttX of R t« a i^o^iiet of pri^ at id^i^t aafl 
<il) For «vivy noBstro priat ia a f of i # »/» is 
* • *> • Yh«t>y«i f^ ^^ t ftitoriw 1 3 1 U t S tJ« tt »oii»iPiw 
riglit iiettb«riaii ring* fhto R is a r«9triet«l regniar ring 
i f anS oBir i f 
( i ) 11 ia a«Bi stapi* artiaiaot or 
( i i ) H baa asnotly oat ooB*trivi4li n^m.^ the raAieal IT 
and ia iaoaorpMo to an a X a aatrix Hag ovw a 
loaal riagt or 
( i i i ) 1 liaa aMtt i r t)ir€c aon.trivial i^taaia* aaatir «» 
K g ) , rCV) aai ia iaoaari^liio to « uliart 
o f 
tr»Y ara aiapla arUaiaa aad V ia irradatiKLa (IT*?) 
UaaAaia* 
i^ 
Zn tliis nMtioB wt givt « e!iir«etfriMti«ii of «Bitiri.A 
rl9f» in Uitmw of ttroBf (4)«riof«t o^4 idtli tli* iMly of th i i 
rcfBlt v« gliro w alttrnatlvc proof of oot of tho aalo r t i iato 
of St M9luuHi«d in r^g 1 • 
^^• t TifiH « ^7 oo^pltttlr irioarjr o n i t w l ^ riof It ! • o 
ftronf right «• viO]. 00 lof t Cq)-rinf* 
jQE;ai2£ • Tbr «riy prinitivo idonpetfot o of tho wsittrioX 
rtof B I tli« aolquo eotapotltioo •cries of «B %,% 
mk > m > m^ >•••• > ^^ a (o> • aoiiir rotuit 
liolda fo '^ Re • ainot f l i tlio oaly prioitivc idoayotiot 
of Rf wo t«t R > * > ^ > • * • • > V^ » (o) te tho 
oaiqot eoopofitioii t w i t t of R at o lo f t at voU as a 
rigtit R«asdiao« this yields that onlf ooo aidsd idoals of 
X «rO| R Md the povors of X vhieh atc a l l two sldad idtalo* 
Forthsr, as R is q!ia«L*forhiBi«s hy Thsoroo H*% » aad cvsry 
hoaoaorphis iaafo of R is «ais«rial» hjr ailof Thoorsa3i.i 
d^ 
«• g«t It i t A itrotg r l f l i t At ««U at I f f % (<|)*ri»f» 
^* ^ 3 I t e U i * Ltt R ^ « r i f b t artlQlM r i«f• TlitB 
ft i t a ttv^Bc rifljft (q)*rii if i f and oaly i f i t i t a on i t t r i i l 
r ight (q)*riat* 
£QUk£ • ^*^ H bt * ttooBf right (q)^isf» flbiet t w r 
r ight q*ring i t right t t i f i i i j t« t iv t %.\^'\ \ vtmtj 
ho3ioaorphie iaagt of R i t qaati-ForbtQiat* % Thtorta 4^'f4 | 
R i t a i e i t« * ia i riog* At R i t t t l f i s a (q)«riiigt ^ 
ohtaia that R i t a aoi t t r ia l ridg* 
Conwt t ly l e t R ht a tmi t i r ia l right C^-riiig* Thto 
R m R^  @ ft« $ • • • • ® ftg vh«rt taeh R^  i e i^ianryw 
Row fioy M t r i x ring 8^ ( • > 1) ovtr a ring a i t right 
q«riag i f mA ooijr i f 8 i t t ta i t l t ^ t artinian hjr ¥htor«a^#»1 
At tvary R^  i t right «*riag and i t a aatrix rieg o w 
toat o o i ^ t t t l y priaarr ring hy C'^. f^^ % then aaeh 
R^  i t t i tht r t iaplt arUaiai or a eoapltttXy yr iMry r iag. 
a 
CeBa^^mUr R • ^ '•^  By s^km% 4 I t ft •§«& «lap].« 
• r U n l M And 8 « B| • B^ • • • • • «• B^ idi«rt •vtry B| 
i a « eoapl^ttily yrlSjirF twi t t r ia l n u t * Br l«MBa 4^^./ Meh 
Bj^  In a itPooK/^^^iof• iaK< A i t « ttrong riglit ^-rlnt* 
Eioet R « A @ B i 8 A fftPoog viftit q«*riiit* 
££Mtdl ^ > atoet •v t r r oot tKltd t4t«l in % t ta l t l^plt 
arUolao ritis oir io a eo«i»ltttly {triaary im i t t r i t l riQg i t 
prineipalt bjr looking at tbt proof of th« dboirtt theorctt i t 
foUo^e immediately that in an artloi^o ttroog right ^r ing 
«v«ry one tided idtal id priaeii^al* 
Bov we give an aXteroative proof of the aain theores^^/^ 
of Mohaaaed in U9 ) • Keeping in nev the above rcaark vt 
give a t i ightlT different vertloa of the theorta* 
^•**3 XteUHl * U t B he a aoa*priae right aottheriaa ring. 
Then every propar hoaoaorphie iaage of R i t a right cnring 
i f and only i f 
6f 
(1) S i t a MlMr ia l n g M (q ) -n i i t w 
( t ) R/i l i «rUtia» us tvirr Boisaro idMl of ft 
• • S U l B t I , AT 
(9) R/W i t A « i f i t i t i riBf with I * • (e) tad tvtrr 
prtpir loaoaorpHt iMtgt of X tonttiat t% aott oat 
yrtptr v i fM ( l i f t ) idtt l * 
KCast t Ltt It iMVt tvtrjr prtpw lieataorplilt ia t f t to bt a 
tiglit (Hriat* l i t l e t t1it% wimf yvoptr teataorpMo la t f t f f R 
i t tlroag n i M <)f»riai» Zf K i t dtooapottl&o , thtn t r t r f 
Iwaoaorpldo ia t f t of R i t t nght foTiag tad by Thoerta 4»8bt 
R i t a aaitariti rigid t^viag* Xf R i t iadoto^poMiia.o at 
v t l l at rigim «i*aPiag» %li«i agaia R i t aaitwiai riglit i^OPiag* 
Tbit ia totli %ko oatot R i t of tfyo (!)• 
Lot R H iaitooapotatio tat aot a ttroag right «»riag« 
l^rttijr aotioo that tiaoo ia a iriaarr riag thwo i t eair oao 
•a i ia t l ido«i tho fTodaot of o i j tvt aaxiaA ido im ia a fiaito 
diroot laa of friatry riagt ooaaato* Xa partioaiar tht prodaot 
of a prist ido^ i t a la i t i r ia l riag ooaaatot* ftarthMP oa tho 
0 
•«•« iDtt at in Ztriidd Xii^ »*17T! i t ean 1»« •fttilr •««» 
that for anr two ooauudUud lda«l« A and B to a riaf ft t 
A n a • AB «• BA» f!«• in partioiilar i f AB « BA t thin 
AB • A n B* Considtr aor ^nnt Idtal P of B alnot 
^ 4 (o) t R/F i f a right «»rin$t n^<t ^7 ^ f ^ ^ r ^ 4«i,8 
i t i s sl«iil€ artioias. ConstqatDtiy p i s a aajdna idtal 
of B* Tbia yields a i s artioian* ffa elalis that B does 
not eost«ia oorc th i^i two prina idtais* fti^oaa on tha 
tontrarr» I*tt t^%f^ ha two dittinet priat idaaXa of B* 
Btnea hoth of thta ara eaxictal and B eon tain a norc than two 
priM idea* P-I»j| 4 <o) • By fhaor«« 4»«»8 ^^y^% i» « 
ttoiavpiai right (|»ring* So i f ? | • ^^If^^ , ?g • Bj^ ^^ Pg » 
thin "B^^ 1^ 8 « B^ B^  i.«.> ^t'^^a " ^l^«* «i'*^*'^3r 
' l % * P P^  f *»«»«• •'^  *»«»• B^ Bg « F/^* In a 
noathiri«tt ring avarjr idaal oootalna a prodnet of priac idoaia* 
In partieoiar iia hava (e) • B^ ^ B * •••* B ^ vhtra 
t B t 
P^» % ••••« f B^ art tha totality of naxioal idaala in B and 
<^ > 1 for all i* Binaa tha prodnot of friat idaala oovanta 
70 
• • %\m mm U i t t at ia S«riilel aad ioMti Tit , f* it?) 
m i * * «• i«t toatritflttt«a« Ttt« proves that K i « t t B«t 
S i i i I t S ••Qtalsft oaif M« prise iic^L ••Tt F* flmi f • 9 
wd 1 i i yrlMrfw ei»et«^«iUr R « 1^ f«r mm •eaplct^lr 
papiatr^ r ring i» fli«i the jr«te»tM r«li««l, 1(&) ^ ot tlMC R i * 
vot • r tfpt (1)« mppoa* B > f« zr J(B) i t ott tbc alsiaua i«Ml 
• f It, %k«t t i i a l t m sMSire i i t i l A of i M ^ «lHit A < 1(B)* Tliw 
M/A i t t tai •iivl.ti ltov«v«Pt \^\i * (B/A)^ i t • rifHt 
t^ iat * f M t toBtTitfittt tiM Tliterta 4«ni • RMtt it i t 
• f typt ( t )* ftppttt » « I , %hm n i t to^^ttt ly 
priavyw ST I * ¥ M$ tkio i/V* i t « m i t t r i t i n«i« 
• i M t MMPttt i» i t t » flMMrm •( iMt ppovtA t l»t » i t 
C«iirtlitt< MitwiKL i f ••€ tiUr i f »A* i t t«i«rtl itt« w i t i r i a 
«iii iitict 1 i t Mittria* TiMft UMtt 4«s»i piadt it itttif 
i t a f « m t * Tttt i t * t totrt i l i t t l t t m tluit 
I • (•)• aippttt A i t MP prtptr i t t t l t f R , 
7/ 
f«ch tlMt A |t It* Gtntc R/4 i t local «id «iiiMri«I 
R/4 3> N/A O (K/A)^ » (o) i t tit* «Qi<ptt soapotitioB 
•tries of V A At ont tidtd R*iio<liat. Costttiit^Uy I/A 
i t ainioal m % right mn vtlX nt le f t i4«4I. Tldt isrovtt 
that H i s of tT^c (3)* 
Saift XZ I R <^iitaiot two prist i4«alt mf$ H^  «fi(t P • 
If P^ P • (o) • P^^ *t tetfort «• thall g«t 
8 « R/P^ (^  R/Pg 40d a i s dteo^potaUt« If 
P,F ^ Co} ^ P P-. At ttto bcfori^ i hw «Xso iri f t t 
^ ^s * ^^i ^"^ ^ ^» itooapotaiao, m in aay oatt vt 
got t eoBtradietioa* Rtno* oo« of F^ Pg and p<gP^  i t BOB* 
ttro md th« othtr i t t«ro* to h* dtfiaitt l«t P^ P^  ^ (o) 
aid pj|p^  s <o)« Cootido* ^/'t^a i *^ * 9^^ b€fortt i t 
foXlowt that t», n Po « P,P • ao that R • P.P-. . Ut 
A W top proptr id^a of R • Zf A c^^f* *hao l* " J^ f • A 
atd p|^  • fj^^ 4- p ^ At to P^ « A. atttilarljr i f A ^f^ 
than P) « A» litt A d 1^^ •** * ^t V *^** ^ 
7^ 
ThCDrtfi 4,&2 !l/4 i t A ttBlttriai ring* v« liftvt 
tP^/A) (Pj/A) • (Pjg/A) <P,/A). Coilf«<!tt«Ur » • >|Pj cr A 
Tbia tbovt that In a l l altuatioot If eAt Af t% i s alio 
artiniant v* ci*^  ^^^ ^^ i t of %fp% (3)* 
Ceovertt fellovt fro* fbtores 4»8»s ana ttU! faet 
XtaX a l l lioGaoaitrphle iaaf t t of taai ei^s^o «Uniaa r inf t 
are t toi tinple arUQiaa* 
Hturlr &• Xo th« abov« tlitor«B tmet R/)f i t lOB* 
Naoaaao reft^lar to i f B i t of type (S) ttita tv t r r proptr 
hooioottrpliie iaagt of R i t ?OB H^UMDO ragalar* That bjr 
Thflorta 4»f»8 eitliar R « 1^ iiliira B i t a loeal riiif 
in irhioli J(B) i t ttia iiiii«|at aaxiaal i^Stal or R i t i t t * 
•erpliit to tti« ring of a l l triangular aatrieet of tbe fora 
a X 
,0 ? i 
t ia i^t artioiaa ringt 0 and f and a fixtdl irrcdneiiaLt 
with tt € U and V € ? I z € M for aoao fixtd 
(V»T).MaodBlo N. 
Bjittk ** tappott R t t a Boa priat ring utiott tYtrir 
73 
preytr teioiiDrpliie i« i f t i t «Blttrl«l« 9la«« •very mi t t r ia l 
rUc i t artlaian vt gtt cvtrr ftimm idtal t f It i t mxiaal 
tad B i t artinitii* I f R i t dttonpoMtta ttifo tlearly 
t i t t tXf i t onittrit l* aippott R i t iaa«eo«pott1>l« mA 
i t i t Qot tmittrina* Oa tlk« tana liB«t at ia Thcorca 4*s»3 
i t eao ^ tfe^ tlut 8 eoataiaa at tht aatt tva priae idtala* 
tf hcB B eootdint only oat iHPiac idealf thco R « 1^ far 
aoae coaplettSLT prio^ry viat B* %m^% B i t aot anittriaif 
1iov€ver tvtry peop^sat hoaosiorpliie iaagt of B i t aaittrial* 
CeBttqutatly Lti^a 4«Si»1 yieldt B i t of type (9) ia 
Ttiaorta 4»&a» wiifa B eoataiat two priae id^aXtf i t eaa ba 
t%fia on tlie taat Xiata at ia t!i« abova Thtoraa that B i t 
tht aaiqaa aaxlaal idt4l of B aad B i t af typa (B) ia 
TkaoFta 4«B»3» TMt aliowt that a aoa*priat riag B bat avtry 
proptr boaoaorpbie iaaga to bt aai atrial i f ood ooly i f 
CI) B, i i t aaitarialy or 
(S) B/B i t artiaiaa aad tvary aeaatro idaal af B eoataiaa 
K » ar 
7/ 
(3) R « ^ for aoat riog B of typ« (3) ! • 
TlitoTMi 4»S»3« 
A d^ightlF sort ioforoAUoa about ttit r lnt0 of typo <3} 
in tht ftteove tlitoroi i t glvto ht 
^•^^ g i ^ y y t I f o ring n i s of t j^ t C3) la 
fliooroB 4*@»3t ttiio 
(1) n in % «UiiiB^ iicalp or 
<ii> S I s ao B«aoaia« of IcQgtl) t and t f t ry atoiMO, 
oat aldod idic4l of B i s two il<S«i idoai. 
CiasC t As H^ « <o) aad R/n i s A divisioB riagt H 
i s a dirset sua of f ia i t t l j r mmf atnioa], right ideals* For 
•ay xC 1^  o) € K t lA(Rx) €r« nialiika right ( I s f t ) idsals 
of R« Coosldtr aay x C / o ) € K « U t A « R X I U TDSO 
A i s a aioia^l idsia of R» I f A • ll» thco (1) holds, tat 
A if H • Choost r € i sueh that y JT A* Thta6=R y R i s a 
aiaiaai idtal of R m^d AOB « (o)« iUita R/B has R/B as 
7^ 
A ® B • »s ® B» Oi»»««l«lUr 4 « i s • lIU ttitl«rlr 
B » 9 i • ty* XMit« (•) 1M<lb 
^•*»* H M U O I • Ari0s B i««at«r ial i f Mi oAly I f 
i% i t a AivMl MB fff fisit«lr mmy aityix rioff «v«r r i fM 
flPUaifltt ilaroBf nfbt 9*riai* 
ttiaC * iMi«t «• ftrtiBiM ring i t « girttt tnn t f f ioitt lr 
MBf itgttoaptttlSlt riBft i t i t tntttfli to prtvt tlit rcttit ftr 
at i t i t t M ^ t t U * t itf* i i t t t «ty nag B i t nglit t t l f 
ia j t t l ivt i f ^ t t i f i f ftr lay • , l|^  i t tiglit tt lf 
itJtttiTt C /£" 1* g i t qjttti frtMaiat i f tt4 ttXy i f 1^ 
i t ««tii 9itrB«ii«tb B^ t ritg t i t tfBitwiiil i f taA t t l r 
i f i t t tvtrf Btatatrpldt iatgt i t <|ttmtl firoBttiat • Ctttt* 
iptittyA naf f i t MitMPiti i f tMi toir i f ftr toy t » 
T^  i t «at«rit i tiig* flMt i f g i t t»r rigM trUt iM 
ttrtBg rigkB t-ariBgf i f V A H t^^ v^^ *" 4*ait t «• tMt i t 
thtt ftr tay • ^ 1 t \ i t t «iit«Pitl ritg* 
% 
yr&Mrft t « ly for M M ooagl«t«ly priairsr nag B» fiMM 
B i t «Dit«Pi«l Hr I twa 4,s»1 I B i t « tiaftttf r i fHI f-nat* 
Btatt tbt rtaait fellavt • 
Vt tad tl i it «liaB%«p 9i%m aakiai a ftv aiaarvatiaat oa 
tiMUPta B»1B ia 09 ] • flUt tlMtrta gUtt t %Ut i f a prist 
r igM atttharita riag R tea tvarr vrapir l^iataorpliit iaagtt 
to lit a t^iagf tlna 
(X) I f t r f i t ta l af K i t a yroAatt af priat iAtaitt aad 
(ZZ) Far af«rf aoaawa friaa itoal p« B/1^  i t a di«itf.oa 
riag* 
iLtlitaga aa ataattr a a i ^ a to oaaAitloQ (ZZ) akatrt i t 
avaUaUt, i t totat ttet tkt froof of ooaaitiaa (ZZ) at givoa 
\if MilMUMMa i t i t f i t ioat* u t r Bo a aoaa«a friaa i ioal af 
! • 4t I i t pruo F* 4 (a). ttaoo K/IF* i t a f-riag 
HfBaaaai aiaiat tBat Bjr TBoaroa 4*l»i B/F i t a dtiniiaa 
riag. Bat aao aia iaaaiiattif too tluit tk i t rotalt i t 
V 
tlMt P « P^  t slaoe 9 iff Boa«esaiitativ€« 
on the other \mfi^ \tf nodifioatioQ ana exttoitoa of the 
proof of theorm S«13 io /;4Q;f oii« «<aa oHai» th« follovlBi t 
^•&6 y>t«>y I L*t R iM a prist riflit iio«tti«riao riog* 
f hcQ tv«ry propir toosooorpMe iaaf« of H ia a <2»riBg if and 
only i f I 
(i) Every id€^l of R ie a pro^aot of prise i<!tala» 
<ii) Fbr ovorr Qonsero prisie i^eal. P* n/F i s artlnian 
2 
aod further if P « P t then H/P i s a division 
riot 4Qd ad,u«o* riog* 
<iii) TIM predttct of prise ideals in R oowatee. 
£Cigt I ti«t every proper hoaoaorphie isnfe of B he a ^.riof* 
The eenditioaa (i) end (ii) are aetaaUy eatahliahed hy 
%ha«ied vhiie proviof theorea &ts ia U% ^. let F he a 
proper prise idoaX of R* dinee R/p' i t a atroos «<-riBg, 
i t i t sBieerial* Wov R/f* i t indeeeapoeahle eo R/P*^  i t T '^sro 
"ft 
•iail« flvUBiM «r lMa» lMtMt« i t •«« b« mm tnm %te 
i t i U i l * «r U«A 4i««u«* risi* fii tlw f«rai» #••• p • t * 
K/jp* iHif P/l»* at i t i oal]r yre^cr riglit «i« laft i i«t l* 
4itti«c« prlM i<Ml« iHii «^ > 1 • ltat« t r c m •v«r]r 
pr«i«r yrlM i i t a t f K i t atiiaal vt gtl R/A « 
^ "Si 
$> S B/l^ « • • • • ( i ) 
e»a«i4«p MX irt»«p priw iAttl p t f R* itv X/P i t Aapit 
irtiiiiA* If p • f tiiflB trintur ftr MT «c t " /^ i t 
X/F* i t «€•«•• r iM* At kr <n) K/F i t « #••••* riagf 
«tl«g ( i ) tai (nz) «• •Mtia tlMt tiMTt i t at 
7J 
0B« itdtd i4«4l of R proptriy bttvtto F «ia f\ a» t r i m a i r 
R/r ' i s Gospltttisf yrioary VQltcrial r lsf* ftito lif 
199f thcores 6 3 R/l^ i s tmistrial for evtry «c» fi» ( i ) 
j r i^dt tbat R/A ia a <lirtet laa of (i»riog» IcQCt ^ Tlitortfi 
4«l*9y RA is a q«riQt« 
Tliis iproires ths thsorta* 
I t eas ^ easllr iproirc4 ]^r %bc followliig tsebsiqao of the 
proof of the above t h ^ r ^ tbat i f ve rcpiaee the condition ( i i ) 
by Cii*) for cttry BoBS«ro priae ideal P » R/P^ i s i«iis«ri«l 
and keep (Z) ma (XIX) mobaaged, tie oht4klei % oh^aeterisstion 
of a priae riog whose every proper heaoaiorphle isiage i s m i serial* 
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